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EPIDEMIC INFLUENZA: STUDIES IN CLINICAL 
EPIDEMIOLOGY * 


By Tuomas Francis, Jr., M.D., New York, N. Y. 


ALTHOUGH based on well recognized modes of action, clinical epidemiol- 
ogy as a scientific concept has but recently evolved.’ It has its origins, on 
the one hand, in the type of epidemiology which interests itself not only in 
the manner in which an epidemic atises but also in the varying characteristics 
of the epidemic disease in the affected individuals. On the other hand, its 
roots extend, as Paul’ has pointed out, into the heart of family practice 
where the physician dealing primarily with the sick individual attempts to 
study the patient in relation to his familial or communal setting. 

The trend has been for epidemiology to become increasingly statistical, 


minimizing the clinical method. Data are obtained by sheer power of quan- 
titation whereas the more specific and delicate qualitative procedures are neg- 
lected. The conclusions become less authentic unless the disease presents 
some gross pathognomonic sign which, as the rash in scarlet fever, serves to 
identify it. Here, too, individuals undergoing the same bacterial infection 
without exhibiting the characteristic exanthem may not be included in the 
data, and an entirely false concept of the incidence of the specific infection is 


obtained. 

Epidemiology has grown to consider the herd as its unit for study; 
clinical investigation, the individual. Since the behavior of the herd must 
comprise an integration of the influences affecting its individual members, 
clinical epidemiology would represent something of a compromise between 
these two points of view. It would consider the individual case within the 
epidemic and, by the application of the methods of clinical investigation to 
the study of disease in its natural habitat, would build on a surer ground, 
while dealing in smaller numbers, information which could subsequently 
serve as the basis for accurate epidemiological conclusions. This method 
has established our present day knowledge of diphtheria on a plane scarcely 
approached in any other type of infectious disease. 

: m Read at the New Orleans meeting of the American College of Physicians March 28, 
939. 
Copyright, 1939, by The American College of Physicians 
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The use of the same concept as an approach to the study of epidemic i: 
fluenza is especially pertinent for two reasons: (1) because of the great 
confusion in the diagnosis of respiratory infection on etiological, clinical or 
epidemiological grounds; (2) because of the epidemiological assumption that 
all these outbreaks are the same disease. To study epidemic influenza on any 
basis other than that of investigating it in detail would only result in em- 
phasizing again unjustified assumptions, the truth concerning which consti- 
tutes one of our major problems. 

The studies I should like to discuss will serve to illustrate the mode of 
introduction of clinical epidemiology to the particular problems at hand. 
They have been directed toward isolation of the causative agent; toward the 
establishment of a critique for diagnosis of epidemic influenza and estab- 
lishing it as a disease entity; toward attempts to determine whether all out- 
breaks of clinical similarity are the same disease; toward determining 
whether all illness of similar clinical characteristics occurring in the course 
of an epidemic is the same, and whether all infections caused by the same 
agent present the same clinical picture. I shall summarize briefly the evi- 
dence obtained in recent years which relates to these questions. 


THE IDENTIFICATION AND DIAGNOSIS OF EPIDEMIC INFLUENZA 


The causative agent of epidemic influenza has been clearly established 
as a specific filterable virus.* In sharp contrast to the observations of Shope 
regarding swine influenza, there has been no evidence accumulated in the 
course of these investigations to indicate that a bacterium of the H. influ- 
enzae type has played any role whatever in the observed epidemics of human 
influenza. The virus was first isolated in 1933 by Smith, Andrewes, and 
Laidlaw in ferrets inoculated intranasally with the nasal washings of patients 
suffering from epidemic influenza. In the ferret the disease produced was 
essentially a febrile reaction associated with injury to the nasal turbinate 
tissues. The following year I succeeded in isolating the virus from human 
throat washings obtained during an epidemic in Puerto Rico and later in 
the United States. It was found possible, in transferring the disease from 
ferret to ferret by means of suspensions of lung tissue, to induce a more 
severe disease with an extensive and sometimes fatal pneumonia. In both 
laboratories at this time the virus was successfully transferred to mice by the 
intranasal inoculation of virus-containing material from an experimentally 
infected ferret. The mice developed a highly fatal pneumonia, involving the 
entire lung, caused by virus alone without bacterial assistance. When given 
by routes other than the intranasal, the virus does not cause infection. 

Smith, Andrewes and Laidlaw had already reported that the serum of 
recovered animals and of human individuals, when mixed with the virus 
before injection, was capable of protecting normal ferrets from virus in- 
fection. The demonstration of the susceptibility of mice provided an ani- 
mal which could be used in relatively large numbers for experimental studies 
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The pulmonary lesions produced by the virus were utilized in devising a 
test for the antibody content of a serum. Mixtures of dilutions of serum 
and constant amounts of virus were instilled into the nostrils of anesthetized 
mice. It was noted that the serum of a ferret recovered from infection 
would, under these conditions, protect the mice from pneumonic invasion 
whereas mice receiving mixtures of normal serum and virus would die uni- 
formly. We then demonstrated with this technic that human individuals 
recovering from the disease developed a marked increase in the antibody titer 
of the blood in convalescence as compared with the titer of the serum of the 
same individual taken during the acute stage of illness. but it was also 
found that the sera of a large proportion of the population possessed a sig- 
nificant amount of antibody to the virus. In contrast to the frequent difh- 
culty encountered in demonstrating antibodies to viruses, we had an over- 
abundance. 

Subsequently, it was found that antibodies could be detected by the com- 
plement fixation reaction as well. Extracts of infected mouse lungs or tissue 
culture fluid served as antigen which reacted with immune serum. These 
procedures, namely, isolation of virus and serological tests, were then avail- 
able for the detailed study of epidemics. The significance of the virus had 
already been established by its isolation throughout the world in the years 
1934 and 1935. In addition to New York and London, virus was recovered 
from epidemic outbreaks in Philadelphia, New Haven, Alaska, Australia and 
Moscow. Moreover, in Australia and Moscow confirmatory evidence was 
obtained to substantiate the probable significance of the rise in antibodies 
in the serum of selected patients. But the reliability of these technics in the 
diagnosis of individual cases within an epidemic was not known; hence, the 
building up of a composite picture of an epidemic on authentic data had not 
been accomplished. This we attempted in the winter of 1936-1937 when an 
epidemic of moderate severity swept throughout the northern hemisphere and 
when virus was isolated in many laboratories throughout the world. During 
the epidemic period from December 1936 to March 1937 we had the oppor- 
tunity to study material, consisting of specimens of throat washings, blood, 
or both, from 120 patients suffering from respiratory infection. A diag- 
nosis of epidemic influenza was made in 100 of these cases. From 64 of the 
latter, throat washings were obtained and virus was recovered from 52 or 
81 per cent of them by ferret inoculation, by direct transfer to mice, by direct 
inoculation of the throat washings into tissue culture or onto the chorio- 
allantoic membrane of the developing chick. When parallel neutralization 
and complement fixation tests were carried out with the acute and con- 
valescent sera of the patients from whom virus was recovered, it was found 
that a uniform 10 to 20-fold rise in antibodies to the virus occurred during 
recovery. The uniformity of the serological results in cases of disease 
proved by the recovery of virus was sufficient to warrant the utilization of 
the reactions as diagnostic procedures in those cases in which virus was either 
absent or in which attempts to isolate it were unsuccessful. Thus, in 48 
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patients the results of serological studies enabled one to make the diagnosis 
of epidemic influenza. Otherwise the diagnosis would have been based on 
clinical observations alone or, because of the failure to recover virus, the 
patient would have been dismissed from the group of authentic cases. 

Since the symptom complex which characterizes influenza in the indi- 
vidual is common to the early stages of numerous infections, the clinical 
criteria have not been sufficiently accurate to permit confident diagnosis. 
Furthermore, the mere presence of an epidemic colors the physician’s diag- 
nostic vision. The development of laboratory aids to diagnosis was, there- 
fore, an imperative need to be fulfilled before further advance could be made. 
The studies described above have revealed the manner in which the validity 
of procedures devised for this purpose was established. The use of these 
methods in conjunction with clinical and epidemiological observations has 
succeeded in delineating a specific disease of virus etiology from the limbo 
of upper respiratory infections. 


DIFFERENTIAL DIAGNOSIS 


I should like now to demonstrate the manner in which these same criteria 
can serve the problem of differential diagnosis of cases of respiratory infec- 
tion occurring in the course of a single epidemic and aid in distinguishing 
between the epidemics of respiratory disease which prevail in different years. 

During the epidemic of 1936-1937 patients were observed whose symp- 
toms were in many respects similar to those noted in the proved cases of 
influenza. Nevertheless, there were certain clinical differences: some of 
them had hemolytic streptococcal tonsillitis ; some of them had atypical pneu- 
monias in which bacterial pathogens were involved, but which nevertheless 
were considered representative of the so-called influenzal relapses; others 
had low grade febrile infections with bronchitic signs, whereas still others 
had afebrile common colds. Our problem was to determine whether these 
were also instances of infection due to the virus of epidemic influenza as was 
suggested by their occurrence in the midst of the epidemic. The same 
methods were, therefore, utilized in the analysis of these illnesses. 

We were entirely unsuccessful in isolating virus from them and failed, 
except in one case which was called Type III pneumococcus bronchitis, to 
demonstrate the rise in antibodies against standard virus which characterized 
the cases of influenza. On the other hand, in five cases of atypical pneu- 
monia or relapses the evidence obtained indicated that the so-called relapses 
were not relapses of influenza virus infection but represented superimposed 
bacterial infections developing in the period of convalescence from the virus 
infection. In each there had been a period of moderate illness, with a sud- 
den recrudescence, 7 to 12 days after the onset. The antibody titers to in- 
fluenza virus had at the time of the relapse already reached their maximum 
and were at levels which had been shown to typify the influenzal convalescent. 
Thus, the pneumonias observed were clearly not attributable to the virus 
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except as it produced the primary tissue damage. The remaining cases rep- 
resented illnesses entirely unrelated to epidemic influenza. The experimental 
data furnished authoritative answers to what otherwise would have been 
sources of sharp disagreement in clinical interpretation. 

The accuracy of the diagnostic methods in differentiating instances of 
influenza virus infection from other types of respiratory disease occurring 
at the same time is quite striking. Let us see how these procedures can be 
used to further advantage in discriminating between epidemics of respiratory 
infection occurring in different years but possessing highly comparable clini- 
cal and epidemiological characteristics. Stuart-Harris, Andrewes and 
Smith (monograph) have reported details of three small localized outbreaks 
of influenza-like disease which they have termed “ febrile catarrh””’ and in 
which no evidence could be gathered to relate the disease, etiologically, to the 
virus of epidemic influenza. These infections were, in the majority of 
instances, associated with acute tonsillitis and pharyngitis with the presence 
of either follicular or slimy purulent exudate. Hemolytic streptococci were 
implicated, but not uniformly recovered. In no case was the virus of epi- 
demic influenza demonstrable. 

In the early months of 1936 we encountered and studied, especially in 
California, an extensive outbreak of a disease which to the best of my clini- 
cal judgment was indistinguishable from the epidemics which have yielded 
the characteristic virus results. Approximately 30-40 per cent of the 
population was affected, and 50—60 per cent of the cases occurred in the age 
group of the population under 20 years of age. The epidemic was abrupt 
in its appearance in a community, reached its peak in one to two weeks and 
subsided rapidly. There was no leukocytosis. From a large number of 
throat washings intensively studied, we were unable to isolate the virus of 
epidemic influenza. Bacteriological studies yielded no noteworthy informa- 
tion. When the capacity of the serum of these patients to neutralize in- 
fluenza virus was tested, in sharp contrast to the chain of events observed 
in influenza, there was no detectable difference between the titers of the sera 
taken in the acute phase of illness and those taken from the same patients 
in convalescence. We have here a striking example of a widespread epi- 
demic of infiuenza-like disease which was shown—by negative results, it is 
true—to be entirely different etiologically. During the period of study a 
new virus was recovered from animals inoculated with the throat washings 
of the patients.* This virus differs sharply in its pathological and im- 
munological characteristics from that of influenza. In addition to produc- 
ing pneumonia after intranasal infection, inoculation of mice by other routes 
causes a mononuclear meningitis. We have not as yet, however, conclu- 
sively established whether the meningo-pneumonitis virus was derived from 
the human population or from the ferrets. We have not encountered it since 
the early 1936 epidemic. 

Last year we again failed to isolate influenza virus during the respiratory 
disease season. This winter, although there has been no real epidemic in 
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our district, there have been numerous cases of relatively mild febrile disease ; 
in some areas the incidence has reached high proportions. We have not 
succeeded in recovering typical influenza virus. Nor, on the basis of con- 
versations with other workers, has this been successfully accomplished else- 
where to any significant degree. Most of the cases we have seen have corre- 
sponded more closely to the Woolwich type of epidemic reported by the 
English investigators. Laryngitis, tonsillitis and pharyngitis with exudate 
have been common—not always associated with hemolytic streptococcus 
infection. 

This is all very well, you may say, but what assistance does it afford to 
the clinician who must see his patients, attempt to make a diagnosis, and 
treat them at the time they take sick rather than waiting for recovery to 
occur so that the serum may be tested for antibodies? The first laboratory 
confirmatory evidence, a febrile reaction in the ferret inoculated with the 
patient’s throat washings, would not occur for 48 hours, and antibodies in 
the serum do not show significant changes in amount until after the patient’s 
fever has subsided. The first requisite in attempting to furnish clinical aids 
is an accurate record of the patient’s state to be used in conjunction with the 
laboratory studies. In the progress of the experimental studies of influenza 
considerable effort has been directed toward attempts to discern clinical 
features sufficiently striking to approach a pathognomonic level. By com- 
paring the nature of cases proved by experimental laboratory procedures to 
be epidemic influenza with those similarly shown not to be, certain conclu- 
sions have been reached. 

There is no reason to believe that epidemic influenza is etiologically re- 
lated to the common cold, either in its acute afebrile stage with characteristic 
running nose or in its later stages when febrile bacterial complications ensue. 
In fact we have frequently found that a common cold has occurred in the 
patient two to three weeks before the onset of influenza and is readily dif- 
ferentiated by the patient himself. Influenza is sharply different from acute 
pharyngitis and tonsillitis of bacterial origin in which purulent exudate is 
present in the throat and in which leukocytosis commonly occurs. 

Stuart-Harris has tabulated the essential clinical characteristics which 
typify epidemic influenza and tend to differentiate it from the diseases 
termed febrile catarrhs. With one or two modifications I should like to re- 
produce the table here. One of the first factors in identifying epidemic influ- 
enza apart from its distribution is the character of the onset. The onset is 
sudden with chills or chilliness, prominent headache and constitutional symp- 
toms. The fever rises rapidly. Respiratory symptoms are not striking at 
first, being limited to a feeling of burning or rawness in the nasopharynx. 
Cough may be slight but usually increases. The white blood count is normal 
or reduced, rarely increased. The course of the disease is also characteristic 
in usually presenting a three day fever followed by a prolonged convales- 
cence. Vague pulmonary suppressions may be noted and roentgen-ray may 
reveal a moderate bronchiolitis in many instances. These criteria may seem 
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vague but in fact if the clinician will make the effort to utilize them rather 
than to group all the diseases in a hodge-podge, a working classification can 
be had. The studies are still young and it is not unlikely that further labora- 
tory methods applicable to early diagnosis will be devised. 


EPIDEMIC INFLUENZA AND FEBRILE CATARRHS 


DIFFERENTIAL DIAGNOSIS OF 


Epidemic Influenza Febrile Catarrhs 
Onset... .. ve Sudde “n with. c hills Insidious 
a Constitutional symptoms pré Re espirator) symptoms prepon- 
ponderate derate 
Headache and myalgias Prominent Vague 
Cough.... ; Short and dry Paroxysmal, irritating, painful, 
| often productive 
PE os einen | Nasopharyngeal irritation Stuffiness 
Voice.... na ...| Husky Hoarse 
Throat . . Posterior pharyngitis; no exu- | Tonsillitis as well as pharyn- 
| date gitis; exudate common 
Fever . | Sometimes diphasic Rarely diphasic 
Bronchitis or bronchopneu- 


Complications Bronchiolitis and pneumonia 
monia 


Short with rapid “ peaking”’ Prolonged and “grumbling” 


Epidemic . 

Contacts...... Clinical picture uniform al- | Clinical picture variable with 
though graded in severity frank tonsillitis in contacts 

Leukocyte count Leukopenia common Not diagnostic 

Virus. . ..| Influenza virus recoverabl Influenza virus not concerned 
from pharynx 

Course Short Apt to be prolonged 





(Modified after Stuart-Harris. 


I have mentioned briefly the common clinical features of epidemic in- 
fluenza, but does it necessarily follow that infection with epidemic influenza 
virus always elicits a similar type of clinical disease? On the basis of 
studies in experimental animals a negative reply may be given. ‘The severity 
of the infection may be modified either by the strength of the infecting agent 
x by the degree of immunity of the animal. Moreover, in an institution 
where an epidemic was in progress, a study of human individuals, who were 
intimately exposed to infection but who showed no clinical evidence of in- 
fection, was made. It was found by repeated examination of the influenzal 
antibody content of the serum of each of these contacts during the epidemic 
period that approximately 10 out of 48 underwent influenza virus infections 
of subclinical intensity. Furthermore, from a few cases virus was recov- 
ered, although the signs and symptoms of disease were so mild that they 
actually represented examples of inapparent infection or of subclinical car- 
riers of infection. Nevertheless, in these patients the diagnostic increase 
in antibody titer occurred. 

Up to the present there is no evidence that the differences observed in 
different patients or in different years are related simply to differences in 
virulence of the prevalent strains of virus, or that differences in the anti- 
genic make-up of the virus strains are responsible. We can say that not all 
people who, on the basis of serological evidence would be considered sus- 
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ceptible, come down when exposed, and that not all who might be thought 
to be resistant, escape. The duration of immunity is not known, but I am 
convinced that it is much longer than is generally thought to be the case, and 
that stories of attacks of influenza two or three times each winter, or even 
every winter, are rarely, if ever, true. 

Many factors remain to be studied; many obstacles must be overcome 
before the entire field of acute virus diseases of the respiratory tract will 
be charted. The application of clinical epidemiological methods must be the 
manner in which it is done. By comparing the clinical differences in patients 
and epidemics with specific laboratory data, the various entities will fall into 
their proper places in the puzzle of epidemic respiratory disease. 

We have already succeeded in this manner in bringing from the field of 
common cold, grippe, tonsillitis, and “ febrile catarrhs’* a disease entity, 
clinically and epidemiologically epidemic influenza. This disease has been 
shown to have a specific etiological agent, a filterable virus, which has a 
striking affinity for the respiratory tract. It has been shown to reflect its 
visitation in definite antibody responses which can be readily measured and 
can serve as diagnostic aids just as accurately as those employed in the diag- 
nosis of bacterial diseases. Utilization of the laboratory aids has made it 
possible to show that all illnesses of similar clinical aspects occurring in the 
course of an epidemic do not represent the same disease—and that all the 
waves of respiratory infection which occur from year to year are not epi- 
demic influenza but may be entirely different diseases etiologically. They 
bear no more relation to one another than typhoid fever and typhus fever. 
The studies which have served to bring the disease, epidemic influenza, into 
sharp focus can also serve as a reference point in establishing the nature 
of the unidentified mimics. Statistics have failed; clinical observations 
have not sufficed; but clinical epidemiology, properly applied offers great 
promise of things to come. 
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A NOTE ON THE MECHANISM OF SPONTANEOUS 
PNEUMOTHORAX * 


By Louis Hamman, M.D., F.A.C.P., Baltimore, Maryland 


SPONTANEOUS pneumothorax has become a well established clinical con- 
dition. The characteristic features are the sudden occurrence of pneumo- 
thorax in apparently healthy persons, which clears up uneventfully, and is 
not accompanied by pleural exudate, by fever, or by other constitutional 
symptoms. It occurs chiefly in early adult life, more often in men than in 
women. 

Thirty years ago when spontaneous pneumothorax first began generally 
to be recognized, it was thought to be a symptom of pulmonary tuberculosis. 
Even though the presence of tuberculosis could not be demonstrated still the 
pneumothorax was looked upon as a precursor of manifest tuberculosis, just 
as we regard pleurisy with effusion as evidence of tuberculous disease. The 
mechanism responsible for the occurrence of pneumothorax was seldom 
precisely stated but by inference we were led to conclude that it was due to 
the rupture of a small subpleural focus of tuberculosis. These views are no 
longer tenable. In the first place when a tuberculous focus ruptures into 
the pleural cavity an entirely different group of symptoms appears; there is 
violent reaction of the pleura accompanied by pronounced constitutional 
symptoms. Again, prolonged observation has demonstrated that patients 
who have had spontaneous pneumothorax do not later in life become tu- 
berculous, at least only an occasional one does, a proportion not in excess of 
the incidence of tuberculosis in the general population. Yet again, the 
presence of pulmonary tuberculosis has not been demonstrated in any of the 
cases which have been examined post mortem. It is true that spontaneous 
pneumothorax may occur in the tuberculous and run the benign course that 
it does in those without the slightest evidence of disease of the lungs. When 
this happens we are forced to conclude that the pneumothorax is due not to 
the rupture of a focus of tuberculosis but to the same mechanism which 
causes pneumothorax in healthy persons. 

Since nearly all patients with spontaneous pneumothorax promptly re- 
cover we seldom have the opportunity to investigate the cause of the pneumo- 
thorax. Kjaergaard, in 1932, after a laborious search of the literature dis- 
covered reports .i nine autopsies upon patients with spontaneous pneumo- 
thorax. In six of these, emphysematous blebs, or, as he calls them, valve 
vesicles, were found protruding from the pleural surface, usually in the 
region of the apex, and in five a rupture of one of the vesicles was demon- 
strated. In the three remaining cases no cause for the pneumothorax was 
discovered, the lungs having been described as normal. 

* Read at the New Orleans meeting of the American College of Physicians, March 30, 


1939, 


923 

















924 LOUIS HAMMAN 


K jaergaard was not fortunate enough to obtain a postmortem examina- 
tion upon any of his 51 cases ‘at a time when the pneumothorax was present 
and its cause could be explored, but stimulated by the published observations 
he began routinely to search at autopsy for the presence of pleural air 
vesicles and found two instances which he examined minutely. Both were 
very thin walled vesicles and in both he discovered a communication with 
a bronchiole, the communication being obstructed by a valve-like structure 
which allowed air to enter and inflate the vesicle but prevented it from escap- 
ing during expiration. In one case the valve was formed by a lapet of 
emphysematous lung tissue, in the other by a band of scar tissue, arrange- 
ments which he speaks of respectively as emphysematous valve vesicle and 
cicatricial valve vesicle. In one patient who had three attacks of spon- 
taneous pneumothorax a large subpleural vesicle was plainly visible in the 
roentgenograms, a fact which Kjaergaard looks upon as presumptive evi- 
dence that the attacks of pneumothorax were due to rupture of the vesicle. 
Wilcox and Foster-Carter, in 1937, report the case of an air pilot who died 
in the third attack of pneumothorax. During life the roentgenograms in- 
dicated the presence of a large subpleural bulla at the base of the left lung. 
At the postmortem examination a large bulla measuring two inches in 
diameter was found but it was impossible to demonstrate any communication 
between the vesicle and a bronchus or between the vesicle and the pleural 
cavity. . 

A year after his first communication Kjaergaard published the report 
of two cases of pneumothorax found unexpectedly at autopsy in patients 
dying of other cause. In both instances many congenital cysts were present 
in the lungs, and in one instance the cyst that had ruptured was discovered. 
Therefore, Kjaergaard concludes that the probable cause of all instances of 
spontaneous pneumothorax is the rupture of subpleural valve vesicles which 
in origin are the result of: 1, localized emphysematous changes in the lung; 
2, scar tissue in the lungs, or pleural adhesions; 3, congenital cystic disease 
of the lungs. 

Since the publication of Kjaergaard’s studies a number of postmortem 
examinations of spontaneous pneumothorax have been reported. In the case 
of Wilcox and Foster-Carter a large subpleural bulla was present but no evi- 
dence of rupture into the pleural cavity could be demonstrated. Priest 
records the sudden death of a healthy young sergeant from bilateral pneu- 
mothorax. At autopsy the lungs showed no evidence of disease; the pleural 
surfaces were normal in every respect. No pleural leak was found when 
water was forced through the main bronchi. In another instance of bi- 
lateral pneumothorax Hasney and Baum could find no site of rupture of the 
pleura on the left; on the right they discovered a ruptured emphysematous 
subpleural bleb. Schmincke found at autopsy, in still another case, a num- 
ber of subpleural cysts but could not demonstrate that any of these had 
ruptured. Neffson and Bullowa report an instance of bilateral pneumo- 
thorax with subcutaneous emphysema in a child two years of age. The 
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pneumothorax and subcutaneous empysema disappeared but a week later 
the patient died of pneumonia. At autopsy the lungs showed alternating 
areas of consolidation and atelectasis and the characteristic changes of inter- 
stitial pneumonia. The precise cause of the pneumothorax could not be 
demonstrated. In a number of cases of spontaneous pneumothorax coming 
on during pneumothorax treatment Cutler was able to demonstrate adhesions 
preventing the collapse of the lung. When these adhesions were cut, 
through the thoracoscope, the condition was promptly relieved. Cutler con- 
cludes that the pneumothorax was due to a small pleural tear produced by 
the pull of adhesions as the lung was collapsing. 

During the past six years I have been interested in the spontaneous oc- 
currence of interstitial emphysema of the lungs and mediastinal emphysema. 
The characteristic features of this condition may be summarized as follows: 


Interstitial emphysema of the lung may occur without the least effort, 
when the patient is quietly standing, sitting or lying down. 

When the air reaches the mediastinum, distending the mediastinal tissues, 
the patient complains of pain which is often very severe. Usually the pain 
is located beneath the sternum; sometimes it radiates to the back; at other 
times to the neck and shoulders, rarely to the arms. Accompanying the pain 
there is often a sensation of pressure or of expansion beneath the sternum. 

There are no constitutional symptoms, no evidence of shock. The tem- 
perature, the pulse and respiratory rates, the blood pressure, the leukocyte 
count are very little if any altered. 

In many instances a peculiar and distinctive sound is heard over the 
heart synchronous with the contractions. Usually the sound is heard only 
during systole but at times it may be heard also during diastole. 

The area of cardiac dullness is diminished or completely obliterated, the 
dullness being replaced by a hyperresonant percussion note. 

The roentgenogram is a valuable aid in establishing the diagnosis. In 
instances in which the characteristic sound over the heart is absent the roent- 
genographic evidence of air in the mediastinum may be decisive. 

When air appears in the subcutaneous tissues of the neck the diagnosis 
is at once assured. 

The matter of interest in the present connection is that pneumothorax 
occurred in two of the seven cases of spontaneous mediastinal emphysema 
which I have observed. That this is not an accidental association is attested 
by the fact that a number of other physicians have also noted their simul- 
taneous appearance. ‘There are only two possible ways in which the pneumo- 
thorax could occur, namely; the air might travel along the interstitial bands 
of connective tissue to the pleural surface and there produce a pleural vesicle 
which would later rupture; or, the air having reached the mediastinum 
might rupture through the thin mediastinal wall into the pleural cavity. 
There is direct experimental evidence and much circumstantial clinical evi- 
dence to support the contention that the second route is the one usually taken. 
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In animals it is a very simple matter to produce interstitial emphysema by 
inflating the lungs. If the inflation is continued pneumothorax occurs. 
Macklin’s experiments on cats are reported in detail. At autopsy the lungs 
were carefully removed and he searched thoroughly for evidence of pleura! 
rupture by reinflating the lungs and squeezing them under water. In not a 
single instance was he able to demonstrate the escape of air through a rent 
in the pleura. On the other hand in a number of cases he discovered the 
point of rupture in the delicate mediastinal wall. 

The clinical evidence which supports the view that pneumothorax some- 
times occurs by rupture of the mediastinal pleura consists of numerous ob- 
servations upon the concomitant occurrence of pneumothorax and medi- 
astinal emphysema. Kjaergaard admits the difficulty under these circum- 
stances of explaining the pneumothorax as being caused by the rupture of a 
subpleural valve vesicle but does not suggest the possibility of rupture of the 
mediastinal pleura. A brief summary of these observations is as follows: 


1. In trauma to one side of the chest, pneumothorax may occur on the 
opposite side. It is possible under these circumstances that the contralateral 
pneumothorax may be due to the rupture of a subpleural vesicle but it is more 
likely that interstitial emphysema is produced in the injured lung by rupture 
of alveoli and that the air having reached the mediastinum escapes into 
the pleural sac through a small rent in the delicate mediastinal membrane. 
The fact that in some of these cases there is also subcutaneous emphysema 
in the neck makes the second chain of events seem probable. 

2. In children with pneumonia, and less commonly in adults, mediastinal 
emphysema often occurs, sometimes accompanied by subcutaneous emphy- 
sema in the neck, less often by pneumothorax. This association of clinical 
manifestations strongly suggests that the pneumothorax is caused by the 
escape of air from the mediastinum. 

3. Subcutaneous emphysema and pneumothorax may occur simultan- 
eously in attacks of asthma. Again under these circumstances one is justi- 
fied in assuming that the pneumothorax may be secondary to the mediastinal 
emphysema. 

4. Mediastinal emphysema sometimes occurs during treatment with arti- 
ficial pneumothorax. It seems reasonable to suggest that spontaneous 
pneumothorax coming on during pneumothorax treatment especially when 
it occurs upon the opposite side, may in some cases be due to a tear in the 
mediastinum even though autopsy and thoracoscopic examination have 
demonstrated that in certain instances it has been due to the rupture of sub- 
pleural vesicles or a tear in the pleura produced by the pull of adhesions. 

5. Lundie and Ljungdahl have each reported cases of pneumothorax 
alternating with pneumopericardium. In view of the observations on spon- 
taneous mediastinal emphysema, previously referred to, one is justified in 
questioning the diagnosis of pneumopericardium. The clinical history and 
the sounds heard over the heart are altogether characteristic of mediastinal 
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emphysema. The pericardium is a tough membrane and it is a little dif- 
ficult to believe that a subpleural air vesicle can rupture through it. Were 
the membrane thinned by inflammatory disease in the lung which would 
finally rupture through, then an entirely different train of symptoms would 
follow. ‘ 


SUMMARY 


Careful observation has demonstrated that spontaneous pneumothorax 
may be caused by: (1) the rupture of subpleural valve vesicles; (2) a rent 
in the pleura due to the pull of adhesions; (3) the rupture into the pleura 
of congenital pulmonary cysts. I wish to suggest a fourth cause, namely, 
rupture of the mediastinal pleura when there is mediastinal emphysema. 
This mechanism may prove to be a not uncommon one and I suggest that 
all patients developing spontaneous pneumothorax be carefully examined 
for evidence of the presence of mediastinal emphysema. 
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CHANCRES STUDIED FROM THE PUBLIC HEALTH 
POINT OF VIEW * 


By CHARLES WALTER CLARKE,7 M.A., M.D., F.A.C.P., 
New York, N. Y. 


Out of the large collection of case records in the syphilis clinics of the 
New York City Department of Health a sample of 15,090 records was taken 
at random from the active files, and studied to ascertain certain facts regard- 
ing the primary or chancre stage of syphilis in our clinic case load. Among 
the 15,090 case records were 971, or 6.43 per cent, indicating a definite diag- 
nosis of chancre by the darkfield method at the time of admission to the clinic 
service. There were in addition, 7,386 records giving a definite history of 
chancres, 48.95 per cent of the total. Together there were 8,357 or 55.38 
per cent of the 15,090 cases in which a diagnosis or history of a chancre was 
recorded. The remaining 6,733 case records, or 44.62 per cent gave no in- 
dication that either the patient or any physician had recognized a chancre. 

Of the total 15,090 case records 9,266 or 61.40 per cent were of male 
patients, and 5,824 or 38.60 per cent were of females. But among the 
9,266 male patients 835 or 8.04 per cent presented chancres on admission, 
as determined by darkfield examination, while only 136 or 2.33 per cent of 
the 5,824 female patients presented chancres. There were thus more than 
three times as many chancres found among the male patients as among the 
females. 

No attempt was made to tabulate facts from the 7,386 case records 
giving only the history of chancres, due to the probable unreliability of the 
patients’ account of the location, duration, and other facts in which we were 
interested. The records of 971 cases in which a darkfield diagnosis of 
primary syphilis was made were analyzed according to sex, age, color, and 
marital status, the source of infection, the exact location of the lesions, and 
the duration of the lesions before diagnosis. 

As might be expected from the earlier sexual maturation of the female, 
a larger percentage of girls than of boys were infected in age periods before 
21. Males and females together and each separately reached a peak age of 
infection in the decade 21 to 30, in which age period more than half of all 
of the patients presenting chancres were found. A more detailed analysis 
of these figures, however, throws an interesting light on this matter (table 1). 

Of the 971 cases 57.8 per cent were white males and 8 per cent were 
white females, while 28.2 per cent were colored males and 6 per cent were 
colored females. The analysis of sex, age, and color distribution (chart 1) 
indicates that white males and females and colored males reached the peak 


* Received for publication February 27, 1939. 
+ With assistance from John L. Gillen, M.D., Clinical Assistant and Marie Di Mario, 


Statistician, New York City Department of Health. 
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TABLE I 


Number and Percentage of Cases of Each Sex-Race Group in Each Age Group 
Age, Sex, and Color 


Total 


Sex and Color 
No.| &% No. ; NO.| ‘ I No. wy / 


White—Male | 3 | 5 || 49] 8.7 1/25: 51 |2 83 |14.8 7 561 | 100.0 
White—Female , 16 |20.5 4 |5 j i 3 78 | 100.0 
Colored—Male j 30 |10.9 28h 3. 274 | 100.0 
Colored—Female : 27 |46.6 58 | 100.0 


Total 971 | 100.0 
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age of infection in the 21 to 30 decade. Colored females, however, reached 
the peak age in the five year period—16 to 20. Of the white females 23.] 
per cent were in the age groups below 21, while of the colored females 48.3 
per cent were younger than 21 years of age. Colored males also are prone 
to earlier infection than white males, for 74.1 per cent of colored males as 
compared with only 55.2 per cent of white males were younger than 31. 

Table 2 gives by sex the marital status of the 971 patients presenting 
chancres on admission. Of the total, nearly one-third were married but 53.7 
per cent of the women, and only 26.7 per cent of the men were married, a 
ratio of 2 to 1. 





























TABLE II 
Male | Female Total 
Marital Status | | ——— 
No. % | No. | % No. YA 
———————EEE 

ae 577 66.7 || 50 | 36.7 || 607 | 62.5 
Married. .......... 223 26.7 || 73 53.7 296 | 305 
See 55 6.6 13 | 9.6 68 | 7.0 
ee 835 100.0 || 136 | 1000 971 100.0 





* Divorced, widowed, separated. 


When the facts given in table 2 are considered together with table 3 giving 
the alleged sources of infection, they become especially significant. Our 
analysis showed that 34.5 per cent of the women, and only 1.4 per cent of 
the men claim that syphilis had been acquired in marriage. Of the total 
number ofsmales 78.8 per cent stated that prostitutes were the sources of 
infection. Among the women 45, or 33.1 per cent, admitted to being prosti- 
tutes, and believed that they had been infected in the course of practice of 
prostitution. The three cases of “assault”? mentioned in table 3 were 
those of young boys, the victims of pederasty. 
4 






































TABLE III 
ee ee LN a = 
Male Female Total 
Source of Infection | 

No. % No. % | | No. % 
Marital...........|| 12 1.4 47 34.5 || 59 6.1 
Friend IE Ae as aig avant 162 19.4 44 32.4 206 21.2 
Prostitute . Sisid meee 658 78.8 658 67.8 
Re 45 33.1 | 45 4.6 
es 3 4 | 3 3 
eer 835 100.0 136 100.0 } 971 | 100.0 
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* Admitted “ public prostitutes.’ 
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As indicated in table 4 below, there were 223 married men of whom only 
4.5 per cent claimed a marital source of infection, 37.2 per cent named a 
friend, and 58.3 per cent attributed infection to prostitutes. (Chart 2.) Of 


TABLE IV 


Marital Status—Male 


























! Single Married Other * Total 
Source of Infection || nine ae eueeee 
| No. qi No. w/ No. a No. J 
Morital........:, ‘i 10 4.5 2 3.6 12 1.4 
. eae i] 69 | 12.4 83 37.2 10 18.2 162 19.4 
PROOGIUIEE 6 5k caste | 485 | 87.1 130 58.3 43 78.2 658 78.8 
OS Ss | 3 | s 3 0.4 
eee ..|| 557 | 100.0 || 223 | 100.0 55 | 100.0 || 835 | 100.0 
Marital Status—Female 
| Single Married Other Total 
Source of Infection = - ee wae . 
| No. q No. g, No. oo No. | & 
ere eee - 43 58.9 4 30.8 47 34.6 
TE dusiebuddcans 23 46.0 16 21.9 S$ | 384 44 32.4 
Ne Bea ie tae eee 27 54.0 14 19.2 4 30.8 45 | 33.0 
POM iccsdvccere | 50 100.0 73 100.0 13 | 100.0 136 | 100.0 
| 
* Widowed, divorced, separated. 
+ Admitted ‘ public prostitutes.” 
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957 unmarried males, 87.1 per cent indicated prostitutes, and 12.4 per cent 
named friends as sources of infection. 

One of the most interesting aspects of the study dealt with the anatomic 
sites of chancres. (Chart 3.) In the total of 971 patients, there were noted 
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DURATION OF PRIMARY LESION 
FROM DAY FIRST NOTED BY PATIENT TO DAY OF DIAGNOSIS 
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Data from New York City Health Department 


989 chancres, or 18 more chancres than patients. Several patients presented 
multiple lesions at different anatomic sites. This happened to occur only 
in male patients, and all were genital chancres. There were, for example, 
a chancre of the corona together with a chancre of the glans; chancre of the 
shaft and of the frenum, etc. Table 5 gives the distribution of chancres by 
sex and color of patients classified as to genital or to extragenital site. 





TABLE V 


Race, Sex, and Location of Chancres 























| Genital Extragenital Total 

1 1 ee seteneniaas. m - 

] No. w// No a) No go, 
White Males....... | 555 97.0 17 3.0 572 100.0 
Colored Males...... | 276 : Ses 7 2.5 283 100.0 
Total Males........ | 831 97.2 24 2.8 855 100.0 
White Females. .... :  - ) ee 22 28.6 77 100.0 
Colored Females... . | 46 80.7 11 19.3 57 100.0 
Total Females...... ! 101 | 75.4 24.6 134 * 100.0 


| 





*In two female cases the exact location of the chancre was not given; hence only 134 
cases out of 136 were classified. 
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Several points of interest are brought out in the above table. Of the total 
989 chancres, 57 or 5.7 per cent were extragenital. This is in harmony with 
the results of other similar studies." A second noteworthy point, however, 
illuminates the first, for it is seen that while extragenital lesions constitute 
only 2.8 per cent of those found in males, they constitute 24.6 per cent of 
those in females, and 28.6 per cent in white females, as compared with 19.3 
per cent in colored females. 

Table 6 gives the location of genital and extragenital chancres in male 
patients. The commonest site was the corona. Unfortunately, 195 
chancres were listed as “ penile,” which prevented more exact anatomical 
classification. In males the commonest extragenital site of infection was 


the lip. 

















TABLE VI 
Males 

Location of Chancre Number 
Genital: 

a hl al ek is hd aw , 19 

BN. ne 6d dubelewabaes Ceeeemanes sasaki feth 3 

a hs Re ng 5 a oko. Ciba ee re 

ne ee _ ~« ane 

SS ee eer oe = ‘ot 33 

EE eee caued 144 

TG ia ea Caeaie wie ai hs wl 120 

Penile scrotum junction. ....... paieas 2 

ES ee eee . 6 

DN a iE Sa a a aie one ees 195 
eee ne ee ee 5 ise 831 
Extragenital: 

Se tee eee 3 

oe iran bee ihsie greens 6 ie ers 3 

ra cetidn nad.apcadd cee w ee 1 

Se agate pase N ee eee 16 

aac a 3-6 cae kein sede cues 1 
pe pine a ; es 24 
Total Genital and Extragenital............ ; caaeees 855 





The location of chancres in female patients is recorded in table 7. The 
labia majora was the commonest genital site. It is worthy of note that only 
five chancres were found on the cervix, which, according to one investigator, 
is by far the commonest site in the female when thorough examinations are 
made.’ 

The lip in the female as in the male was the commonest extragenital site. 
Of the total of 57 extragenital lesions in male and female patients, no less 
than 40 were on the lips, a fact which emphasizes the great importance of 
careful attention to labial and oral lesions. 
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TABLE VII 


























Females 
Location of Chancre Number 
Genital: 

/ Sec ie LN ee dass tac glals _ 5 

i Ts Bh hs Ga yale dine bus uk ae 12 

; CC. cdcecghe bee nay eee ens aeawes «5 47 

3 os aco co cle a otto ek iaie @ wey 15 

i er a cnet craigte dais leayiaueah aceite mata xo 1 
D | NT es ta eee oh i er aaieat Ol i Bi 1 

: rant lo er ecb ag mre SR Re 5 

I oo fais ev ectre ocala die by pase wien ihe 15 

| Ps ok shear nila avo ac Aim RE ME oral ose oiwr a 6c tee 101 
# a a 

| Extragenital: 

: ade dr edaa das aiia dee teks eats 24 

§ RAR er ne Oe ii a 1 

| goto ace act att s N 3 

Py Nhs a utens gate op eee wii 1 

i EE Soi ee a eae 3 

ES” RES rear a aaa comin eam any 1 

4 Total Extragenital............. Pip ere ee eta Serer ced 33 
f Total Genital and Extragenital.............. edna ¢ ois ae 134 





An analysis of the duration of the primary lesions according to marital 
‘ status, also by sex, color groupings showed that the largest number of pa- 
f tients came for diagnosis 21 to 30 days after they themselves had recognized 
a lesion. The next largest number came 51 to 60 days, and the third 
largest 81 to 90 days after they had noticed a lesion. A graph of these data 
presents a series of peaks 30 days apart, and the peaks are quite similar for 
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TABLE VIII 






































| Duration of Lesion and Marital Status 
Single | Married | Other Total 
Duration (Days) | | | inte acini = 
1 | | 
F No o// No. | // No od No. g 
' 10- || 20 3.3 || 6 2.0 2 2.9 28 2.9 
» 10-20 | 7 12.8 || 44 14.8 . 11.7 129 13.4 
4 21-30 || 138 | 22.9 75 | 254 || 25 | 363 || 238 | 24.6 
§ 31-40 95 15.9 36 12.2 11 16.0 142 14.8 
: 41-50 41 6.8 18 6.1 5 7.2 || 64 6.6 
, 51-60 112 18.7 51 17.2 5 7.2 || 168 17.3 
A 61-70 10 1.6 6 2.0 1 1.4 || 17 1.8 
71-80 10 1.6 0 0 0 0 || 10 1.0 
81-90 63 10.6 32 10.8 9 13.0 || 104 10.8 
91-100 0 0 0 0 0 0 || Oo 0 
100+ 35 5.8 28 9.5 3 4.3 66 6.8 
Total 601 | 100.0 || 0.0 || 69 | 100.0 || 966 | 100.0 
| 
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both sexes, both white and colored and for single and married patients. 
(Chart 4.) Only 28 (3 per cent) out of 966 chancres for which the dura- 
tion was given came to attention within the first 10 days after their ap- 
pearance, and 571 (59 per cent) out of the 966 continued untreated for more 





SOURCE OF INFECTION CLAIMED 
BY PATIENT 


MALES 835 CASES 


SINGLE MARRIED 









FEMALES 136 CASES 
MARRIED 
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than 30 days after the “sore” had been noticed. In 66 (7 per cent) in- 
stances chancres persisted without treatment for more than 100 days. In 
some of these cases there were mixed infections, others were discovered only 
after the secondary rash had appeared, leading the patient to seek medical 
attention. 
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COMMENT 


In the modern program for combating syphilis, nothing is more im- 
portant than finding the cases of syphilis early, and bringing them under 
the treatment which can make them non-infectious. The best interest of the 
patient and of the public requires that syphilis come under treatment in the 
chancre stage. How to assure that patients will suspect syphilis, or at least 
some serious condition, when a chancre exists, is a difficult problem in health 
education, especially when it is recognized that many primary lesions are 
inconspicuous, mild, or atypical manifestations of syphilis, that they may 
appear anywhere on the body surface, except the teeth and the nails, and 
disappear without treatment. When physicians not infrequently fail to sus- 
pect a lesion of being actually a chancre, how can we teach lay people to 
take “ cold sores,” “ pimples,” “ canker sores,” “ fever blisters” and “ hair 
cuts ” to a doctor for a darkfield examination? 

The contrast between the number of diagnosed cases of chancre in men 
and women is striking. This is probably because the chancre in the female 
is so often hidden away out of the sight of the patient. She sees and sus- 
pects nothing, and therefore does not visit a physician. By what process 
of health education can a woman be made to suspect the presence of a 
chancre of the cervix, which may be one of the commonest sites of infection 
in the female? 

In order to encourage people to suspect lesions that may be of serious 
import, and, therefore, to take them to physicians for darkfield examinations, 
we should teach the public that every lesion of the skin or mucous mem- 
brane, however simple, that does not heal within one week should be shown to 
a physician. Equally we must advise every physician to perform darkfield 
examinations on every lesion not easily explained, if that lesion has persisted 
for more than one week. Lesions appearing 10 days to 10 weeks after un- 
accustomed intimate contacts, such as sexual relations or kissing, should be 
especially suspected. Physicians should be warned not to trust solely in a 
clinical diagnosis of lesions of the skin and mucous membrane, but to use 
the darkfield microscope, not once, but repeatedly, at the same time following 
the course of such lesions with serologic tests. The common error of ruling 
out the possibilities of a chancre because the Wassermann or Kahn test is 
negative should be corrected. The equally frequent blunder of applying an 
antiseptic dressing to a suspicious lesion should be rectified in practice. 

The proper procedure for a physician, upon finding a lesion which has 
not healed in one week and for which there is no obvious explanation, is as 
follows : 


(1) Take a careful history of contacts. 

(2) Make a clinical examination, including an examination of the lym- 
phatic chain draining the site of the lesion, noting any adenopathy. 

(3) Make careful darkfield microscopic examinations of serum expressed 
from the lesion, and, if necessary, of fluid from neighboring enlarged lym- 
phatic glands. 
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(4) If the darkfield examinations are negative, apply to the lesion only 
a simple saline dressing. 

(5) Take a specimen of blood for serologic tests for syphilis. 

(6) Instruct the patient to return for a repetition of the examination in 
two days, and warn him or her of the danger of transmitting infection to 
others. 

(7) Repeat this procedure as often as necessary to rule out or to diagnose 
syphilis. 

Physicians in every branch of practice should know and follow sub- 
stantially these procedures. A chancre of the eyelid has been missed by an 
ophthalmologist. Chancres of the tonsils have been wrongly diagnosed by 
otolaryngologists. Chancres of the anus, breast, finger, lip, thigh, axilla and 
scalp have been missed by specialists and general practitioners, to the dis- 
advantage of the patients and the public health and the discredit of the medi- 
cal profession. 

It is not believed that extragenital lesions of syphilis are actually com- 
moner in females than in males, as our figures seem to indicate. The ap- 
parently higher comparative frequency of extragenital lesions in women is 
due to the fact that the genital lesions of syphilis, especially chancres of the 
cervix, were often overlooked by female patients and by physicians also in 
some cases. 

The importance of correctly diagnosing extragenital chancres can hardly 
be overestimated. In all probability the extragenital lesion is even more 
dangerous than the genital lesion, because the patient does not suspect a 
“venereal disease,” and because the disease may spread by kissing, and con- 
ceivably also by the use of cups, glasses and pipes, in the case of the lip and 
buccal cavity chancres. Chancres of the fingers are not very uncommon, 
and can be the means of the transmission of the disease. 

It is noted above that negro youths are subject to earlier infection than 
white youths. This tendency arises out of the poverty, overcrowding, lack 
of educational opportunity, and generally low cultural level at which a large 
part of the colored population of New York City is obliged to live. It may 
also be that the alleged earlier sexual maturation of negro boys and girls 
plays an important part in the somewhat earlier age of infection. 

The high incidence of infection in the age groups below 31 should receive 
attention from the medical profession and health authorities. More than 
64 per cent of the chancres diagnosed in this group were found in young 
people under 31 years of age. 

The findings of this study with reference to marital infections is in ac- 
cord with general clinic experience. A much larger proportion of female 
than of male patients are victims of marital syphilis, while many more men 
are single than are married at the time of infection. However, men, 
whether married or single, are infected by prostitutes (at least according to 
their own statements) in the largest percentage of cases. 
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All of this serves to emphasize the great importance of prostitutes as 
spreaders of syphilis, and the need to deal with the prostitution racket, not 
only for the benefit of law and order, but also in the vital interest of health 
protection. In this connection it is interesting to note that of more than 
3800 women arrested and charged with sex offenses, usually prostitution, 
and examined by the Department of Health in our diagnostic clinics, 58 per 
cent were found to have syphilis or gonorrhea, or both. No practical 
method had been found for protecting the public from the spread of syphilis 
by prostitutes other than by reducing commercialized prostitution to its 
minimum through the application of police measures. 

As to marital infections, the operation of the new law in New York 
City requiring a medical and serological examination prior to marriage may 
prevent the transmission of syphilis in the marriage relationship in a con- 
siderable number of cases. 

The duration of the chancres prior to diagnosis is worthy of attention, 
because the patient, in ignorance of the nature of the lesion, may spread 
the disease to others. It is appalling to consider that only 28 out of 966 
chancres came to medical attention within 10 days after their appearance, 
and that far more than half of all the chancres continued undiagnosed more 
than 30 days after they had first been noticed by the patients. Here again 
we have a clear indication for more intensive educational procedures directed 
to the task of bringing the early lesions of syphilis promptly to medical 
attention. 


SUMMARY 


A study of 15,090 syphilis case records in the New York City Depart- 
ment of Health syphilis clinics, revealed 971 cases of syphilis diagnosed in 
the chancre stage. These case records were analyzed according to sex, age, 
color and marital status, and classified according to source of infection, site 
of lesion, and duration of lesion prior to diagnosis. Of the total 15,090 
cases, 6.4 per cent were diagnosed in the chancre stage and an additional 
48.9 per cent gave a definite history of a primary lesion. Thus there is a 
history or definite diagnosis of a chancre in more than half of the 15,090 
cases. 

In white males and females and in colored males, the peak age of infec- 
tion was in the 21 to 30 age period. Colored girls, however, are infected 
earlier, the peak being in the 16 to 20 age period. Nearly 25 times as many 
women as men claim marital sources of infection. More than three-fourths 
of all the males named prostitutes as sources of infection, but 31 per cent 
more single than married men attributed infection to prostitutes. 

Of all the chancres definitely diagnosed, 5.7 per cent were extragenital, 
but because genital chancres are often missed in females, the ratio of extra- 
genital to genital chancres was eight times as high in females as in males. 
The lips are by far the most common sight of extragenital chancres. Of 
the 971 cases diagnosed in the primary stage, only 3 per cent sought medical 
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attention within 10 days after first noticing a lesion. Over half waited more 
than 30 days and 7 per cent delayed for over 100 days, after noticing a 
‘sore’ before asking a physician to make a diagnosis. 

The facts revealed in this study are briefly discussed from the point of 
view of the public health problems involved. 
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CLINICAL STUDIES IN ACIDOSIS AND ALKALOSIS; 
USE AND ABUSE OF ALKALI IN STATES OF 
BICARBONATE DEFICIENCY DUE TO 
RENAL ACIDOSIS AND SULF- 
ANILAMIDE ALKALOSIS * 


By Avexis F. HartTMANN, M.D., St. Louis, Missouri 


For quite some time we have been impressed with the value of alkali 
administration in the form of sodium r-lactate, not only as an emergency 
measure in relieving acutely developing acidosis in subjects with severe 
diarrhea, uncontrolled diabetes, or severe renal insufficiency, but also as a 
means of preventing the development or recurrence of severe acidosis in 
patients with renal defects not so severe as to be otherwise incompatible with 
fairly normal life. The purpose of this paper is threefold: (1) To review 
experiences with some patients in whom the renal lesion progressed to a 
fatal degree and to point out how acidosis may on the one hand develop quite 
insidiously and not be recognized unless looked for, or on the other hand, 
develop to an extreme degree quite suddenly, just as it does in diabetics or 
following severe diarrhea and dehydration; (2) to report findings in an in- 
fant whose only serious renal defect at this time seems to be inability of the 
tubules to reabsorb BHCO;, and who requires an extraordinary amount of 
potential alkali daily to keep from developing severe and perhaps fatal 
acidosis; and (3) to discuss similarities and differences between such states 
of BHCO, deficiency and the condition brought about by sulfanilamide ad- 
ministration, which primarily is a carbon dioxide deficit type of alkalosis, 
and not acidosis, as generally stated. 

The first case to be reviewed is that of Robert D., a boy previously re- 
ported while still living by Schoenthal and Burpee’ as a case of renal rickets 
and infantilism. Although born with polycystic kidneys (figure 1) and un- 
doubtedly suffering from considerable renal insufficiency from birth as a 
result, he nevertheless lived to be nine years old. For many years acute 
illnesses, attended usually by diminished food and fluid intake and occa- 
sionally by excessive water and electrolyte loss because of fever and vomit- 
ing, would be followed by rather marked changes in the electrolyte pattern 
of his blood plasma.* Frequently acidosis would develop to such a degree 
as to make treatment an emergency. Sodium bicarbonate was used as 
sodium r-lactate therapy had not yet been developed. Relief of acidosis at 
various times seemed to have been a life-saving measure. BHCO, and pH 
data plotted on the Hastings chart * designed with the use of triangular co- 
ordinate paper to indicate the acid base balance, indicate clearly that during 
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Fic. 1. The larger kidney, which is of approximately normal size, is a mass of cysts 
and its ureter is without a patent lumen; it was, therefore, entirely without function. The 
smaller kidney measures 4 X 2 X 1.5 cm., and is approximately the size of the kidney of a 
premature infant of seven months’ gestation. It contains many small cysts and much fibrous 
tissue, 
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the periods of bicarbonate deficit the acid base balance has been shifted into 
the zone characteristic of acid excess or alkali deficit and that the intra- 
venous administration of a sufficient amount of sodium bicarbonate restores 
the acid base balance approximately to a normal position (figures 2 and 3). 
In this patient the cause of the bicarbonate deficit seemed largely the result 
of primary urinary loss of BHCO,, although some reduction was probably 
also accounted for by increase in phosphoric and sulphuric acid. In figure 
4 positions in the acid base chart of three other cases of renal insufficiency 
are plotted and indicate clearly that acidosis may exist in the absence of 
phosphate retention, presumably because of a diminished ability of the kid- 
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Fic. 2. The Hastings acid base balance chart, showing the four primary paths 
of displacement. 


neys to excrete fixed acid neutralized by ammonia and because of failure to 
secrete urine of maximal acidity. Such failure leads to loss of BHCO, 
by way of the urine, and a new plasma electrolyte pattern develops which is 
characterized chiefly by diminished BHCO, concentration and an increased 
BCI concentration. In other words, the intake of food and water provides 
sufficient chloride and water to permit normal or excessive retention of 
sodium chloride and water despite polyuria, but the “alkali ash ’’ content of 
the food, because of the renal insufficiency, becomes inadequate for the 
maintenance of a normal BHCO, content. 

The second case is that of David A., a boy of five years, with glomerular 
nephritis and with somewhat more rapid loss of renal function than occurred 
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in Robert D., and in whom acidosis once developed very suddenly and to a 
severe degree after what seemed to have been a trivial illness characterized 
by loss of appetite and diminished fluid intake which lasted but a few days. 
His clinical appearance resembled very much that of diabetic coma. From 
figure 5 it may be noted that by the time the attack of acidosis developed there 
had been a gradual diminution in the ability of his kidneys to clear urea from 
the blood, maximum urea clearance values having dropped from 42 per 
cent of the normal to 11 per cent. Inorganic phosphate, however, had not 
yet increased to an abnormal concentration. The usual therapeutic dose of 
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iG. 3. Serum BHCOs and pH values of case Robert D. (severe renal insufficiency) fall 
always in the zone of acid excess or alkali deficit (metabolic acidosis). 


sodium r-lactate, 60 c.c. of one-sixth molar solution per kilogram of body 
weight, was sufficient to relieve the BHCQO, deficit completely, but without 
the continued administration thereafter of sodium lactate, acidosis recurred. 
It was then relieved and its recurrence prevented by the daily administra- 
tion of 5 c.c. of molar sodium r-lactate per kilogram of body weight daily, 
approximately 1 c.c. per kilogram being administered in milk or other fluids’ 
five times daily. This patient lived for more than a year after the de- 
velopment of severe acidosis, and it seems very likely that the continued ad- 
ministration of sodium lactate, by preventing recurrence of severe acidosis, 
played a large part in prolonging his life to this extent. 

The third case is that of Beverly R., also with glomerular nephritis but 
with still more rapid loss of renal function, in whom sodium r-lactate admin- 
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Fic. 4. Serum BHCO; and pH values of three cases of renal insufficiency with little or no 
phosphate retention, demonstrating clearly the existence of acidosis of the metabolic type. 
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istration was also necessary both as an emergency measure in the treatment, 
and also as a means of preventing acidosis. Figure 6 indicates that two 
severe attacks of acidosis developed at a time when her renal function as 
judged by urea clearance tests was still fairly good (more than 40 per cent of 
the normal). The inability of the salts of Ringer’s solution or of dextrose 
to relieve such attacks of acidosis compared with the effectiveness of sodium 
r-lactate is clearly demonstrated in table 1. As in the previous case, David 
A., the attacks of acidosis in this case also occurred in the absence of phos- 
phate retention and similarly acidosis again developed later when preventive 
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Fic. 6. Relationship between diminishing urea clearance ability, rising plasma N.P.N., 
and inorganic phosphate and development of acidosis in case Beverly R., with glomerulo- 
nephritis. 


measures were not instituted. Later the continued tendency for the de- 
velopment of acidosis was effectively overcome by the daily oral administra- 
tion of sodium r-lactate. In this case a rather small amount proved effectual 
(0.75 c.c. of molar sodium r-lactate per kilogram per day). This patient 
also lived more than a year following the development of severe acidosis, and 
as renal impairment increased to a greater degree, phosphate retention finally 


made its appearance. 
In the cases cited above, BHCO, deficit was but one manifestation of 


generalized renal insufficiency and relief of acidosis with sodium lactate 
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provided only a partial cure. In the following case a very unusual situation, 
in fact one that apparently has not previously been described, was encoun- 
tered, namely, a persistent excretion of BHCO, into the urine as the only 
clearly evident expression of renal insufficiency which led to chronic severe 
acidosis and which necessitated the continued oral administration of rela- 
tively enormous doses of alkali. Such alkali administration, however, seems 
thus far to have compensated completely for the renal defect. This patient, 
Robert G., was an infant of four months when first seen by us. His his- 
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Fic. 7. Gradual control of the acidosis of Robert G. with increasing amounts of orally 
administered sodium r-lactate supplemented with its parenteral administration whenever 
necessary. 


tory was that he had had a normal birth and apparently had developed quite 
normally for the first two months of his life and then began to become less 
active, to lose his appetite, and to have bouts of vomiting, sometimes ac- 
companied by dyspnea. After one such bout he was admitted to the St. 
Louis Children’s Hospital with the typical picture of severe acidosis requir- 
ing immediate treatment. This treatment was instituted in the form of 
parenterally administered sodium r-lactate and was effectual (figure 7). At 
first no satisfactory reason for the development of such severe acidosis was 
discovered. With its recurrence later, however, a study of the urine and 
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renal function was made and the cause was determined as may be seen from 
table 2. The urine continued to be voided with a pH approximately that of 
blood, despite the fact that the loss of BHCO, into the urine would lead to 


TABLE II 
Data Relating to pH of Urine in Case Robert G. 

















Plasma 
Date Time Urine 
pH 
CO, Cont. H 
Vols. % P 
11-19-38 27.0 ns | 7.34 
11-23-38 30.5 — | 7.24 
11-29-38 12:08 p.m. 7.20 
12:15 p.m. 7.25 
1:10 p.m. 7.26 
2:35 p.m. 25.9 7.200 | 7.38 
4:20 p.m. | | 7.25 











severe acidosis. By the use of Hastings’ acid base balance chart (figure 8) 
it may be noted that the blood samples during periods of no treatment or 
undertreatment were characteristically in the zone of acid excess or BHCO, 
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Fic. 8. Serum BHCO; and pH values in Robert G., showing BHCO; deficit acidosis which 
was found to be due to continued secretion of alkaline urine. 
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deficit acidosis, and that treatment with sodium r-lactate tended to restore 
them to a position more nearly normal, with, however, always a tendency for 
reversion to an abnormal position. In table 3 data relative to other phases 
of renal function are included and indicate that there was a fairly normal 
ability to clear blood of urea and to excrete phenolsulfonephthalein. Occa- 
sionally a trace of albumin was found in the urine, but no evidence of 
nephritis. At the time of this writing we have word that this child is con- 
tinuing to look and behave like a normal infant on a normal diet supple- 
mented with 75 c.c. of molar sodium r-lactate daily. At the time that this 


TABLE III 
Data Relating to Renal Function in Case Robert G. 


l 














| | Urine 
Plasma |__ o- Blood Standard 
Date | N.P.N. Urea N , Urea 
s Mg./100 | P.S.P. Mo 100 Ri Clearance 
| ce | % Period) Vol. | Specific| Urea N* | “*® sian % 
| Output | Min. | c.c. | Gravity | Mg./100c.c. 
(min.) | 
11-15-38 31.0 | 
11-21 26.0 | | 991} 169} 1.016 | 329 | 414.7 55 
11-22 | | | | | 8.8 72 
| eee ‘ | jit @) 68 
11-23 | 1413 | 365 | 1.015 344 | 1 8.8 (2) 94 
11-29 34.6 | | Body Surface Area = 0.268 Sq. M. 
| 10.3 x (WW?) 
12-21 60 (92) 
12-22 | 55 (112) 





* Urea + Ammonia N by Hypobromite Method. 


treatment was first found necessary, the dose amounted to almost 20 c.c. 
per kilogram of molar solution daily, which is a relatively enormous dose of 
alkali (figure 7)* 


* During the interim between the original writing of this paper and the submission of 
proof, there occurred some very interesting developments in this infant. Through a mis- 
understanding, after the infant was discharged from the hospital late in December 1938, 
he was given only 15 c.c. of molar sodium r-lactate daily, instead of that amount five times 
daily. He soon developed clinical signs of severe acidosis again and had again to be treated 
as an emergency with parenterally administered lactate by Dr. Eugene J. Schwartz of 
Springfield, Mo., to whom we are indebted for the referral of this most interesting case. 
On 75 c.c. of molar sodium r-lactate daily he then continued to do well. In April 1939 
the dosage was reduced to 30 c.c. daily, and he still continued to do well. Still on this 
reduced dosage, he was readmitted to the St. Louis Children’s Hospital for study in June 
1939, when 11 months of age. His serum carbon dioxide content was 43.9 volumes per cent 
and pH 7.35, the urine pH still being approximately that of blood. When, however, sodium 
lactate administration was discontinued, the urine pH dropped and values as low as 5.39 
were sometimes noted. The serum pH remained between 7.33 and 7.38 and the carbon 
dioxide contents remained a little low, between 43.6 and 46.0 volumes per cent, sodium 
chloride being a little elevated. Recheck of renal function showed qualitatively normal 
urine, normal blood non-protein nitrogen, 80 per cent excretion of P.S.P. in 61 minutes, 
and a 24 hour urea clearance value of 85 per cent. When last heard from early in No- 
vember 1939, he seemed normal in all respects on a normal diet without sodium lactate 
addition. The tubular lesion, whatever it was, therefore, no longer exists and the infant 
should continue to do well. 
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The data secured in the cases mentioned above must be interpreted as 
indicating that renal lesions may be encountered either in the presence or 
absence of other manifestations of renal insufficiency which lead to BHCO 
deficit in the body fluids. Clinical symptoms and findings are those of 
acidosis, and blood pH and BHCO, concentrations when plotted on the Has- 
tings triangular codrdinate chart fall in the area characteristic of metaboli: 
acidosis. Restoration of body fluid BHCO; may sometimes be necessary as 
an emergency measure. For such a purpose and also as a preventative, so- 
dium r-lactate administered either parenterally or enterally has been found to 
be both useful and practical, and represents a logical use of alkali in states of 
BHCO, deficiency. 


EFFECTS OF SULFANILAMIDE ON AcID BASE BALANCE 


In previous communications from this laboratory,*** mention was made 


of the fact that almost invariably the effect of sulfanilamide on the acid base 
balance has been misinterpreted. Such workers, for instance, as South- 
worth,’ Long and Bliss,° and Brown and Bannick,’ have not only been misled 
into believing that the hyperpnea which frequently follows sulfanilamide 
administration is an expression of acidosis which sometimes may require 
alkali treatment, but these workers have also advocated the illogical use of 
the administration of sodium bicarbonate with sulfanilamide to prevent 
acidosis. As mentioned previously, we were struck almost immediately by 
the disproportion between the relatively marked hyperpnea and the relatively 
slight reduction in bicarbonate concentrations of the plasma which ac- 
companied such hyperpnea. Our suspicion that these slightly reduced 
bicarbonate concentrations did not really mean acidosis was first further 
strengthened by the demonstration that they were usually accompanied by 
excretion of alkaline urine, and later proved by the demonstration of ab- 
normally alkaline pH values of the blood plasma occurring shortly after sul- 
fanilamide administration. The sequence of events leading to the carbon 
dioxide deficit type of alkalosis is pictured in figure 9, and is as follows: (1) 
Primary hyperventilation with blowing off of H.CO, and rise in plasma pH; 
(2) compensatory excretion of BHCO, into the urine, leading both to in- 
crease in pH and BHCO, of the urine, and diminution in BHCO, in the 
plasma. This fall in plasma BHCO, must be considered compensatory and 
necessary for the restoration of a normal plasma pH. When this has been 
accomplished, excessive excretion of BHCO, into the urine ceases and the 
reaction of the urine may again become acid. ‘The effect of sulfanilamide 
on the acid base balance is especially well pictured by the use of the Has 
tings chart. Figure 10 shows the effect in two normal subjects of a single 
dose of sulfanilamide equal to 0.2 gram per kilogram of body weight 
Figure 11 shows the effect of a comparable dose in two patients. Figure 12 
shows more marked displacement into the area characteristic of carbon di 
oxide deficit alkalosis in two patients not followed from the beginning of 
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sulfanilamide administration, who continued to receive unusually large 
doses of the drug. Marshall’s* suggested explanation that sulfanilamide 
may in some manner cause the renal tubules to lose their ability to reabsorb 
BHCO, seems untenable from the experiment previously recorded.* In this 
experiment a normal subject first took ammonium chloride to produce the 
acid excess type of acidosis, which was compensated for by complete tubular 
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Fic. 9. Effects of sulfanilamide administration on pH and BHCO, of the blood and urine. 
reabsorption of BHCO;. Sulfanilamide was then administered but not 


followed by the excretion of alkaline urine, which must be taken to indicate 
that the tubules were capable of reabsorbing BHCO, when changes in the 
acid base balance of the body fluids would demand such reabsorption (figure 





13). Coggeshall and Bauer * have reported findings quite similar to ours 
The data presented above indicate clearly that the effect of sulfanilamide 
is the production of a carbon dioxide deficit alkalosis. There is, therefore, 
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Fic. 10. Effects on the acid base balance in two normal subjects receiving a single dose of 


Fic. 11. 


sulfanilamide equivalent to 0.2 gram per kilogram body weight. 











EFFECT oF 
SuLFANILAMIDE 


ON PATIENTS 
(0.2 Gm./Kgm. inc Hrs. 
THEN ‘44 THAT DOSE 
EVERY 4 Hours. ) 











Blooo Sutranitanioe 
Mg. per looce 





(0) = 0,0 
16.8 ZO ° OF 
50 ° (2) s 17.6 
[BHCO,}, Xo - 47,9 
“a: = 
mM per liter fe) = 0.0 
a) . 1.2 
nN # 5.0 
3) 








Effects on the acid base balance of two patients receiving a single dose of sul- 
fanilamide equivalent to 0.2 gram per kilogram body weight. 
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Fic. 12. Effects on the acid base balance of two patients receiving repeated doses of 
sulfanilamide. The gradual return of pH to normal in one instance occurred with continued 
reduction in BHCO, and in the other with similar return of BHCO, to normal. 
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Fic. 13. Displacement of the acid base balance into the zone of acid excess (metabolic 
acidosis) by ammonium chloride administration. Later sulfanilamide administration de- 
flected the pH toward normal, but, as should be expected, did not prevent the continued 
secretion of highly acid urine. 
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no logical use for alkali to be administered routinely with sulfanilamide “ to 
prevent acidosis.” 

That the widespread use of alkali in sulfanilamide treated patients has 
not led to harm is to be explained both by the smallness of the amount of 
alkali which is usually administered and by the ability of the kidneys to ex- 
crete excess alkali. The dosage of sodium bicarbonate which has usually 
been recommended has been 10 grains with each dose of sulfanilamide, 
which would, therefore, average 60 grains, or four grams, daily. Normal 
kidneys can excrete excess alkali in concentrations equivalent to approximately 
15 grams of sodium bicarbonate per liter of urine. One would, therefore, 
expect such doses of sodium bicarbonate merely to delay a little the compen- 
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Fic. 14. Similarity of electrolyte patterns in states of BHCO; deficiency due to renal 
‘insufficiency (acidosis) and sulfanilamide administration (alkalosis). 

sation for carbon dioxide deficit alkalosis. It should be mentioned, how- 
ever, that such alkali administration might prove dangerous if conditions 
favorable for the development of the BHCO, excess type of alkalosis were 
present. Patients who became depleted of chloride, especially by prolonged 
vomiting, would tend to maintain normal total base concentrations by re- 
taining BHCO,. Alkali administration with sulfanilamide would then tend 
to superimpose an increased degree of BHCO, excess alkalosis on a carbon 
dioxide deficit type. On the other hand, it should be recognized that the 
compensatory maintenance of an abnormally low plasma BHCO, level would 
hasten the development of a real acidosis, should conditions arise which 
primarily would lead to acidosis: i.e., renal failure, cardiac failure, ketosis, 
etc. Such situations will probably arise, if they have not already, inasmuch 
as the very conditions for which sulfanilamide is used, namely, severe in- 
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fections of various types, are such which not infrequently cause the de- 
velopment of severe acidosis. One, therefore, should be prepared to recog- 
nize a real acidosis if it develops and to treat it effectually. For its recog- 
nition determination of plasma pH may be necessary. In the absence of 
pH determinations, even completely determined electrolyte patterns of the 
blood plasma fail to distinguish between the effects of sulfanilamide and 
renal insufficiency (figure 14). It should also be mentioned that in the 
treatment of urinary tract infections with sulfanilamide, when due to B. coll, 
it seems advantageous from Helmholz’s observations *® to keep the urine 
alkaline. It should be noted from data previously presented ** that when 
compensation for carbon dioxide deficit alkalosis produced by sulfanilamide 
administration is complete, urinary reaction shifts from alkaline to acid. 
If one at such a time wished to render the urine alkaline again, this could 
safely be accomplished by the administration of sodium r-lactate with 
Ringer’s solution, which would make unlikely the possibility of a state of 
chloride deficiency and an alkali excess type of alkalosis. The use of the 
salts of Ringer’s solution for the relief or prevention of this type of alkalosis 
has frequently been discussed. 


SUMMARY AND CONCLUSIONS 


Data concerning the effects of certain types of renal insufficiency and of 
sulfanilamide administration on the acid base balance have been presented 
which point to the following conclusions: 


1. Plasma BHCO, reduction in chronic nephritis and other forms of 
renal insufficiency may occur with the production of a real acidosis of the 
“metabolic type’ without abnormal acid retention, due fundamentally to 
inadequate reabsorption by the tubules of BHCO, from the glomerular 
filtrate. 
months in whom the only clearly demonstrable renal lesion seems to be 
failure of the tubules to reabsorb BHCO 

3. There is a logical use for the administration of alkali, particularly as 
sodium r-lactate, in such cases, both to relieve and prevent recurrence of 


Severe and persistent acidosis has been noted in an infant of four 


significant degrees of acidosis. 

4. Plasma BHCO. reduction which follows sulfanilamide administra- 
tion, on the other hand, must be looked upon as compensatory for a primary 
carbon dioxide deficit alkalosis. 

5. There is no logical reason for the routine use of alkali with sulf- 


anilamide to “ prevent acidosis.” 
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THE NEUROCIRCULATORY CLINIC; A SUMMARY 
OF ITS ACTIVITIES 


I. PERIPHERAL VASCULAR DISEASE* 


By G. pe Takats, Wo. C. Beck and Eunice A. Rortu, 
Chicago, Illinois 


INTRODUCTION 


No single form of therapy is equally applicable and efficacious in all forms 
of peripheral vascular disease. It is obvious that the physical therapist, the 
internist and the surgeon will strive to extend their sphere of activity in such 
a borderline field. This may not always be to the best interest of the patient. 
An approach to the solution of this difficulty seemed to be the establishment 
of a special clinic in which men from different departments group themselves 
around a problem which is neither medical nor surgical. It may have der- 
matologic, neurologic, ophthalmologic and orthopedic ramifications. The 
decision then as to whether a patient suffering from neurocirculatory dis- 
order should be treated by physical therapy, by drugs, by surgical methods 
or by combination of these methods, rests on the joint opinion of men spe- 
cially interested in this field. 

While such a clinic was organized several years ago at Northwestern 
University and in 1935 at the University of Illinois, much inspiration has 
been derived from the Spleen Clinic at Columbia University’ and the 
Thyroid Clinic at the University of Pennsylvania.* We believe that prog- 
ress in the study of disease, improved facilities for undergraduate and post- 
graduate teaching and the opportunity for clinical research will be greatly 
furthered by the establishment of such group clinics throughout the country. 
It is the purpose of this communication to describe briefly our activities, the 
material studied, its classification, the guiding principles of treatment and the 
results obtained. In this first communication peripheral vascular disease will 
be discussed ; other topics will follow in later reports. 


MATERIAL STUDIED 


We are reporting only the material seen during 1936 and 1937. A 
simple classification is shown in table 1. 

Because of the character of our dispensary clinic there have been rela- 
tively few patients with acute arterial thrombosis and embolism. These 
were seen in private practice and furnished material for a separate report.* 
Of the chronic arterial occlusions we have seen a comparatively large num- 


* Received for publication December 20, 1938. 

From the Department of Surgery, University of Illinois, College of Medicine, Research 
and Educational Hospital, and St. Luke’s Hospital, Chicago. Aided by a Grant of the 
Council on Physical Therapy, American Medical Association. 


957 














958 G. DE TAKATS, WM. C. BECK AND EUNICE A. ROTH 


ber of congenital anomalies; a previous report has been made of these * and 
the recent addition of eight cases to the original material has not changed our 
views or the therapeutic approach to them, except that a combination of 
ligations, injections and deep roentgen-ray therapy has been more frequently 
employed. The exclusion of the two above-named groups leaves the bulk 
of clinical material, as inflammatory arterial occlusions (Buerger’s disease, 
syphilitic and rheumatic arteritis) and degenerative lesions (arteriosclerosis 
with and without diabetes). Arteriolar sclerosis with and without diabetes 
has been recognized with increasing frequency. Of the vasospastic group, 
a number of patients showing Raynaud’s phenomena, but having detectable 
mechanical, endocrine or toxic etiology, such as cervical rib, paravertebral 
lymphadenitis, the scalenus syndrome, the hypothyroid and hypogenital vaso- 
spasms and the circulatory disturbances due to lead, arsenic or other in 
toxications have been excluded before the diagnosis of Raynaud’s diseas« 
was made. Thus the three important and most frequent groups, whose 
management is the task of a vascular clinic, were Buerger’s disease, obliterat- 


TABLE I 


Classification of Peripheral Vascular Disease 


Organic Functtonal 
Acute Chronic Vasospastic Vasoparalytic 
thrombosis anomalies neurogenic erythromelalgia 
1. congenital 
embolism mechanical 
occlusions 
1. traumatic endocrine 
2. inflammatory toxic 
3. degenerative 


ing arteriosclerosis and Raynaud's disease. We are limiting ourselves to a 
report on the value of various therapeutic procedures on this material. The 
observations reported here are based on 54 cases of Buerger’s disease, 132 
cases of obliterating arteriosclerosis, 36 cases of diabetic arteriosclerosis 
and 26 cases of Raynaud's disease. 

All of these lesions, however, require subdivision according to the stage 
of the disease in which the patient is first seen and treated. Elsewhere one 
of us has shown® how important it is to determine the stage of Raynaud's 
disease when surgical therapy is contemplated. Such a classification, as sug- 
gested by Mr. Patterson Ross,° has been of great help to us in determining 
the operability of the patient and the results to be expected from sympathec- 
tomy in cases of Raynaud’s disease. The first group consists of patients 
in whom there is no evidence of nutritional changes of the digits. The 
vessels are capable of a full and complete vasodilatation when subjected to 
heat, to vasodilators * or to a block of the vasoconstrictors by novocain." 
The second group consists of patients who have some detectable structural 
damage ; the digits are stiff and atrophic; there are stellate scars at the tips 
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of the fingers and there may be some sclerodactylia. Vasodilatation is still 
possible but it is incomplete and comes on slowly. To the third group belong 
patients whose finger tips are ulcerated, gangrenous or show a marked 
scleroderma. There is extensive arterial thrombosis in the vessels owing to 
the repeated and prolonged attacks of vasospasm and the capacity for vaso- 
dilatation is minimal or absent. 

This classification deserves emphasis and wider recognition than it has 
hitherto obtained, as most clinicians and most textbooks teach that Ray- 
naud’s disease is a functional entity and that between attacks the circulation 
is perfectly intact. This may be true in the early stages; and even in the 
later stages the ulnar and radial arteries are patent. However, the digital 
arteries and their branches show organic damage and in evaluating the re- 
sults of any treatment the stage of the disease and its natural course must 
be taken into consideration. 

This classification can profitably be carried over to the occlusive group 
of arterial diseases, but several difficulties immediately present themselves. 
In the first place both Buerger’s disease and obliterating arteriosclerosis 
obviously show organic damage and, with the exception of very early cases 
of Buerger‘s disease, are incapable of full vasodilatation. Secondly, it 1s 
usually only the lower extremities which are affected by occlusive disease. 
Different clinical groups must be established which can be easily detected and 
readily separated from each other. While it is still important to determine 
whether or not in a given patient suffering from occlusive arterial disease, 
the capacity of the vascular bed to dilate is still maintained or gradually 
diminishing, the bulk of peripheral vascular patients, namely those suffering 
from advanced stages of Buerger’s disease, from diabetic endarteritis or 
arteriosclerosis, are more usefully classified from a different point of view. 
The spastic element here is not impressive. For this reason the following 
classification has been adopted for patients suffering from organic arterial 


disease. 


Group 1: Patients who have an oscillometric index of over one-half cm. 
at the ankle, who complain of claudication after walking five blocks or more 
and who have no pain at rest. 

Group 2: Patients with an oscillometric index under one-half, who com- 
plain of claudication within two blocks and who have no pain at rest. 

Group 3: Patients who have continuous pain at rest, show no or minimal 
oscillations at the ankle, and have signs and symptoms of ischemic neuritis 

Group 4: Patients who have actual gangrene with no oscillations at the 
ankle. 


Obviously there are borderline cases as there may be some variation of 
these criteria from day to day. Attention must also be called to Group 4, in 
which a gangrenous digit with good oscillations at the ankle deserves an 
entirely different consideration and has a different prognosis. Such is the 
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case in diabetic endarteritis with a digital gangrene which can be readily 
incised, drained and healed in contrast with the case with popliteal atheroma 
causing digital gangrene in which a major amputation is necessary. 

The real value of this classification can be illustrated during the discus- 
sion of therapeutic results since the different groups respond in proportion to 
the degree of structural involvement. 


THE PRINCIPLES OF TREATMENT 
GENERAL CARE 


Every patient is examined by a member of the Department of Medicine. 
Wassermann and Kahn tests are carried out in every case. Blood counts 
and sedimentation rates are observed to gauge the activity in Buerger’s dis- 
ease and phlebitis. In a large series of determinations, however, carried 
out under the direction of Dr. S. O. Levinson, such marked fluctuations were 
encountered that a routine use of sedimentation rates did not seem advisable. 
Diabetes is controlled by the metabolic clinic; fasting blood sugars are taken 
on all arteriosclerotics to rule out a mild senile diabetes with high kidney 
threshold for sugar. The condition of the heart and kidneys has been 
studied by Drs. Ford K. Hick and Harold A. Lueth of the Department of 
Medicine. Endocrine factors are discussed with the men interested in endo- 
crinology. Static disturbances of the feet are sent to the Orthopedic De- 
partment for consultation. In women exhibiting Raynaud’s phenomena, a 
roentgen-ray for cervical rib and a basal metabolism test are obligatory. 
Urine and blood are sent to the Department of Chemistry for lead and 
arsenic tests. Neurologic and psychiatric consultations have been frequently 
sought; they proved especially valuable in patients exhibiting Raynaud’s 
phenomena and in atypical neuralgias lacking somatic distribution. A high 
vitamin, well balanced diet is prescribed all patients unless special require- 
ments must be met. They are urged to drink 12 glasses of water unless 
contraindicated by cardiac or renal impairment or local edema formation. 
The use of tobacco is absolutely forbidden in Buerger’s disease and modera- 
tion in its use is advised in arteriosclerotics. To break up the tobacco habit 
lobelin has been tried but with little success. Denicotinized cigarettes are a 
help in breaking the nicotin habit. 


Loca CARE OF THE FEET 
A printed sheet, which is the one used in the vascular clinic of the Cin- 
cinnati General Hospital, is given to each patient (table 2). 
PHYSICAL THERAPY 


Heat is used continuously in the form of a simple electric baker, which 
can be readily improvised at home or in the hospital. If the patient is am- 
bulatory, the baker is used throughout the night. Most patients suffering 
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from arterial occlusions are comfortable in a temperature between 85° and 
90° F., but occasionally the optimal temperature is lower than that. Alter- 
nate hot and cold baths are not used. They tire the patient, macerate his 
skin, should not be used in the presence of gangrene, and may even aggravate 
vasoconstriction. A warm soak for 15 to 20 minutes, preferably with a 
mild antiseptic such as a 1: 8000 solution of potassium permanganate, is 
useful before going to bed and controls the often co-existing ringworm in- 
fection. The ringworm infection is frequently the starting point of serious 
infection, gangrene or loss of digits and limb. 


TABLE II 
General Directions for Home Care of the Feet 


The directions are naturally modified according to individual requirements. The outline 
is that of the Vascular Clinic of the Cincinnati General Hospital. 


1. Wash feet each night with neutral (face) soap and warm water. 
2. Dry feet with a clean soft rag without rubbing the skin. 
3. Apply rubbing alcohol (70 per cent) and allow the feet to dry thoroughly. Then apply 
a liberal amount of vaseline or toilet lanolin and gently massage the skin of the feet. 
4. Always keep your feet warm. Use woolen socks or wool-lined shoes in the winter and 
white cotton socks in warm weather. Use a clean pair of socks each day. 
. Use loose-fitting bed socks instead of hot water bottles, electric heaters or any other form 
of mechanical heating devices. 
. Wear properly fitting shoes and be particularly careful that they are not too tight. Use 
shoes made of soft leather and without box-toes. 
7. Cut your toe nails only in very good light and only after your feet have been cleansed 
thoroughly. Cut the toe nails straight across. 
8. Do not cut your corns or callouses. 
9. Do not wear circular garters. 
10. Do not sit with your legs crossed. 
11. Do not use strong antiseptic drugs on your feet. Particularly never use tincture of iodine, 
lysol, cresol or carbolic acid. 
12. Go to your doctor at the first signs of a blister, infection of the toes, in-growing toenail 
or trouble with bunions, corns or callouses. 
13. Drink at least four quarts of water each day. 
14. Eat plenty of green vegetables and fruit in an otherwise well-balanced, liberal diet, unless 
you have been ordered to follow some special diet. 
15. Do not use tobacco in any form. 
16. Have some member of your family examine your feet at least once each week. 
17. Carry out the exercises prescribed by your doctor exactly as you were taught to do them 
in the Clinic. Do them regulariy and faithfully. 


wn 


=. 


Postural exercises have a sound foundation, and an oscillometric curve 
can readily demonstrate the effect of posture on pulse-volume (figure 1). 
The patient may take active postural exercise or elevate his leg with the help 
of a pulley, which saves a lot of oxygen that would otherwise go to nourish 
the contracting muscle. An automatically oscillating bed has also been used 
in both of our clinics * but seems too expensive for general use. 

Massage is a time-honored method to improve circulation. In the ab- 
sence of venous or recent arterial thrombosis, and when the skin is intact, 
mild massage may produce a reactive hyperemia. As will be discussed be- 
low, we have far more efficient methods to produce reactive hyperemia. In 
our clinic, chiefly for economic reasons, we have made little use of massage. 


*Some of the material has been seen at St. Luke’s Hospital. 
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Diathermy treatments have been given since 1931 to a large number of 
patients. Coulter, Osborne and one of us have studied the temperature 
reactions of a large group of normal controls and of a series of patients suf- 
fering from various types of peripheral vascular disease. To heat up the 
lower extremity, electrodes are placed on the abdomen and the lower part 
of the back. For the treatment of the upper extremity, the electrodes are 
placed on the side of the neck and the upper dorsal spine. Thus not only is 
the blood being heated as it passes through the root of the limb, but a reflex 
vasodilatation is produced (figure 2). We would warn against the use of 





Fic. 2, Plethysmographic curves of right big toe during lumbar diathermy, 1000 M.A. 
for one and half hours. Top curve: control reading after 30 minutes of rest. A reading 
was made every 15 minutes, using fF secre plethysmograph. Note that the real increase 
in pulse volume occurred only after one hour of treatment. Patient A. T., 39 years old, 
sufi — from Buerger’s disease with marked vascular spasm. From unpublished data of 


Coulter, Osborne and de Takats, 1931. 
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electrodes on the affected limbs as they are predisposed to burns. More 
recently, however, the use of large heat cradles has supplanted the diathermy 
treatments, as they are almost as effective and much cheaper. These reflex 
heat treatments are advantageously combined with the newer mechanical 
ways of stretching the vessels, such as suction and pressure or intermittent 
venous occlusion. 

Short wave therapy should be even more effective than conventional 
diathermy. Again, applying it to the root of the limb, both a direct heating 
effect and a vasomotor influence are obtained. It is unwise to use it on the 
affected extremity. 

Iontophoresis of vasodilators such as histamine, acetylcholine and mecho- 
lyl has been used in our clinic for a period of years. Finally only mecholy! 
has been retained and is used chiefly in scleroderma and in thrombophlebitic 
indurations. Table 3 summarizes our results with mecholyl iontophoresis 


TABLE III 
The Effect of Mecholyl-Iontophoresis in Scleroderma 




















bee Stage of | Number of 7 
Patient Disease | Treatments Result 
) eer 3 15 Died of nephrosclerosis 
Catherine K... 2 50 Marked improvement compared with control side, 
which was sympathectomized 
2 Sere 2 50 Marked improvement 
Elizabeth S..... 1 78 Marked improvement 
Both arms treated 
Margaret W.... 1 15 Definite improvement on treated side 





Stages of disease: 1 = early involvement of symmetrical areas on face, chest wall, arms or 
hands. = ulceration on finger tips, over elbows, calcareous deposits. 3 = visceral involve- 
ment, low blood sugar and nitrogenous retention. Endocrine glands, kidney and pleura are 
often involved. 


in scleroderma.* It should be mentioned that no other treatment directed 
against scleroderma has proved to be so efficient in softening the indurated 
skin. Equally helpful were the percutaneous applications of mecholyl in 
thrombophlebitic indurations,} but only at the stage when the acute inflam- 
matory stage had subsided; in the more acute hyperemic indurations, with 
increased skin temperature and a great deal of tenderness, small doses of 
roentgen-ray were far more effective. 


Druc THERAPY 


A number of vasodilators have been used; mecholyl has already been dis- 
cussed. In patients suffering from acute arterial occlusion rapidly acting 
drugs, such as the nitrites ‘ and papaverine ° have been given intravenously ; 


* Sclerodactylia, secondary to chronic ischemia, has not been included. True sclero- 


derma has been found very infrequently in this group. 
+ The use of normal salt solution applied to the negative pole is even more effective than 
mecholyl (de Takats and Strunk, unpublished data). 
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the former in one grain, the latter in one-half grain doses, not more than 
three times a day for three or four days. ‘The insulin-free pancreatic extract 
(Padutin and Kallikrein of the German authors) has been tried in a small 
series of cases, but with so little objective or subjective benefit that its ad- 
ministration was discontinued. ‘Tissue extracts have been too costly for use 
in the free clinics. In private cases there seemed to be a slight temporary 
improvement in claudication, but the injections are painful and not any more 
effective than nonspecific parenteral protein therapy. In all chronic organic 
vascular occlusions, theobromine or one of its salts (gr. 30 daily) combined 
for mild sedation with one-quarter of a grain of phenobarbital has been ad- 
ministered. In the arteriosclerotic group this medication was felt to be as 
appropriate for the coronary and renal vascular sclerosis as for that in the 
peripheral vessels. The occasional patient who could not take theobromine 
by mouth because of gastric distress was given keratin coated theobromine 
or aminophyllin. In patients with severe pain, morphine has been strenu- 
ously avoided except before amputations. Amidopyrin gr. 5, with codein 
gr. one-half three times a day seemed sufficiently effective until some more 
direct attack was made on the intractable pain. These measures will be dis- 
cussed under surgical treatment. 

Intravenous injections of triple typhoid vaccine have been used. In a 
previous article one of us *° pointed out that to obtain peripheral vasodilata- 
tion, the massive doses producing chills and fever are unnecessary. Starting 
with one million bacteria and slowly increasing the dose in biweekly injec- 
tions until a course of 12 injections had been given seemed beneficial in the 
acute inflammatory stages of Buerger’s disease and in migrating phlebitis. 
Occasionally, however, a patient seems entirely refractory to this type of 
treatment. The small dose is enough to produce vasodilatation, perhaps a 
delayed rise in temperature on the second night after the injection, and a 
moderate leukocytosis. It might act as a nonspecific desensitizer to an un- 
known but specific agent. 

Sodium chloride has been given in doses of 10 grams (150 grains) to 
patients showing an inspissation of blood or decreased blood volume as en- 
countered in Buerger’s disease. In this respect a small series of cases 
studied by the Congo-red method in 1931 is presented in the adjoining table 
(table 4). Whereas the intravenous use of 5 per cent sodium chloride does 
temporarily increase blood volume and also the size of oscillations, the effect 
lasts hardly over one hour. When the patient consumes large amounts of 
water and retains it better with the addition of sodium chloride, a similar 
effect can be obtained and the disadvantages of frequent intravenous in- 
fusions may be avoided. Diets low in potassium enhance the value of the 
high sodium diet.” 

Alcohol. The sedative and vasodilator action of moderate doses of al- 
cohol is well known. Actually it is easy to demonstrate the rise in skin tem- 
perature and the increased oscillations following the intake of an alcoholic 
beverage (figure 3). For those who are used to taking a highball or cock- 











966 G. DE TAKATS, WM. C. BECK AND EUNICE A. ROTH 


TABLE IV 


Blood Volume in Buerger’s Disease 
Note that red counts are high, total blood volume and plasma volume are low, 
hematocrit values are high indicating loss of plasma. 


























Weight Red Total | Cells by 
Case in Blood Hemoglobin Blood Plasma Volume } Hematocrit 
Kilograms Cells Volume Per Cent 
1 | 67 | 5,300,000 | 85% 5100 2840 45 
| (76.1)* (42.4)* | 
2/1 62 4,900,000 85% | 4900 | 2200 44 
| (79) | (35. 
| 
3 77 | 5,100,000 94% | 6333 | 3800 41 
| | (82.2) | 49) 
| | | 
4 61 | 5,600,000 | 95% | 5200 2300 59 
| (85.2) | (37.5) | 
5 60 5,206,000 94% 5100 2600 50 
| (85) | (43) 
| 














* Figures in parentheses indicate volume in cubic centimeters per kilogram. 
g § 


C .Effeet of alcohol 
e § 


120 


° 
S 








1. Normal 


2. Following ingestion 1 0z. alcohol 


Fic. 3. Oscillometric curve taken at the ankle in F. St., 50-year-old male, suffering 
from Buerger’s disease with demonstrable vascular capacity to dilate. The second curve 
indicating increased pulsation was obtained % hour after the ingestion of an ounce of whiskey. 
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tail before dinner, temporary increase in circulation can be agreeably ob- 
tained. Whether it has a slowly accumulating beneficial effect on the re- 
serve capacity of the vascular bed is doubtful. That occasional drinkers 
who were told that alcohol will help their circulation have become habitual 
drunkards has been repeatedly observed. 

Iodides have been used empirically in arteriosclerosis for a long time. 
The effect of an iodide on gummatous lesions is well known. Evidence that 
it reduces blood viscosity or that it links itself with blood lipoids and there- 
fore inhibits lipoid deposits in the early stages of human atheromatosis is not 
conclusive. It has been shown, however, that both iodine and thyroid ex- 
tract prevent experimental atherosclerosis produced by feeding of cholesterol 
to rabbits.** Clinically, the intermittent administration of iodides to arterio- 
sclerotics may be of benefit; we have, however, no controlled observations in 
regard to their value. Prolonged, continuous administration may even do 
harm by suppressing thyroid activity.’® 

Mercury. A 33 per cent mercurial ointment (blue ointment U 
has been used in the migrating phlebitis of Buerger’s disease. Just as in 
the tubular forms of lymphangitis, the salve has a definite effect on the ab- 
sorption of the perivenous edema. Mercurial dermatitis must be watched 
for and the salve immediately discontinued. Just like iodides, the mercurial 
salve is a time-honored remedy; whereas its mechanism of action in inflam- 


ae 


matory exudates is not clear, its clinical value is impressive. 


PASSIVE VASCULAR EXERCISES 


Since 1934, four apparatuses have been used in the two clinics, one pro- 
ducing a Hermann type of negative and positive cycle, and three producing 
the Landis type of curve. Ina previous communication “* we have tabulated 
a few data regarding the oxygen-saturation of the femoral vein before treat- 
ment, after 20 minutes and after 40 minutes of therapy. From these data 
it was apparent that apparatus B, the pavex machine, was the only one in 
which venous stasis could be avoided; during the use of the other three 
apparatuses, however, a continuous mild venous stasis was present which 
could be duplicated by a compression with 40 mm. of mercury for 40 min- 
utes. More important, liowever, than the type of apparatus used was the 
stage of the disease at which suction and pressure treatments were started 
Veal and McCord** pointed out that if after an hour of treatment an in- 
crease in oxygen saturation does not occur, the prognosis is poor and the 
treatments will not be effective. This would be a most logical method of 
selecting cases for treatment, but it has not been found applicable as yet to a 
large group of clinic patients. Instead, we made a statistical inquiry into 
the early and late subjective and objective results of treatment in the four 
groups of obliterative vascular disease. Skin temperatures and oscillometric 
readings were taken before and after the completion of an individual treat- 
ment and a series of treatments. Treatments were given for one hour two 
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or three times a week, this being the maximal capacity of our present space 
and personnel. It was soon found that in the absence of a room with con- 
trolled temperature and humidity the temperature readings meant very little 
While it is true that following the use of either suction apparatuses or after 
intermittent venous occlusion the skin temperatures rose, the same trend of 
rise was demonstrable if the patients simply were placed on the bed for one 
hour and their legs placed in the boot for another hour without suction 
and pressure. At the end of the two hour period their skin temperatures 
were not any lower than after suction and pressure treatment (figure 4). 
The value of temperature measurements, then, to indicate improvement of 
circulation following suction and pressure treatment is doubtful. We have 
abandoned the measurement of skin temperatures in connection with suction 
and pressure therapy and tried to evaluate the results according to the sub- 
jective improvement and the capacity for vasodilation. The opinion of the 
patients often conflicts with the objective measurements and we have finally 
come to grade the improvement on the basis of (1) return of pulsation, (2) 
increased oscillometric readings, (3) increased claudication time, and (4) the 
healing of ulcers or small areas of gangrene. While a detailed study of 
these results will be published elsewhere, we are here presenting a summary 
of our findings (table 5) which permits the following conclusions. In the 


TABLE V 


Results Obtained with Suction and Pressure Therapy in the Treatment of 
Obliterative Vascular Disease 

Notice that the degree of improvement depends on the stage of the disease 
in which treatment is started 








Improvement 


a a | 





Stage Number Discontinued 
of of After 10 Treatments After 50 Treatments After 


Disease | Patients 10 Treatments 











Marked | Slight None | Marked | Slight | None | 
1 4 3 1 — 3 | 1 0 
2 42 12 28 2 6 | 14 6 | 16 
3 41 4 10 27 6 | 6 gs | 21 
4 13 oe — 1 am Ae om: I 13 
100 19 39 42 15 | 21 | 14 50 

















Stages of obliterative peripheral vascular disease: 1 = oscillometric index < 4, claudication 
5 blocks; 2 = oscillometric index }, claudication 2 blocks; 3 = oscillometric index 0, rest pain; 
4 = oscillometric index 0, gangrene. 


first group of patients both the early and late results were good. Unfor- 
tunately, patients who can still walk five blocks without claudication seldom 
seek medical advice, especially in dispensary clinics. In the second group 
the response after 10 treatments was definite; only 4.8 per cent showed no 
results, but results are less impressive after 50 treatments. In the later 
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Fic. 4. Readings of skin temperature before and after various forms of vascular ex- 
ercise given for one hour. The readings were made with a General Electric electric ther- 
mometer. Twenty patients were studied in each series but only a few of the controls are 
shown. In the control-series, the first reading was taken on entrance, the second after one 
hour of rest, the third after one hour in a boot, without the suction and pressure. Obviously 


the rise in temperature continues on resting for much longer than one-half hour, which is 
the customary period of rest before measurements of skin temperature are taken. Previous 
reports on the rise of skin temperature after treatment with one of these devices must be 


interpreted with caution. 
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stages, larger and larger percentages of failure are encountered. Perhaps 
the most enlightening are the figures on patients who discontinued their 
visits after 10 treatments. They are exactly one-half of the patients who 
started out with 10 treatments. Whereas in the first group none stayed 
away, in the second group 38 per cent discontinued their treatments, in the 
third group 50 per cent did not come back, and the fourth group could not 
be followed at all after the first 10 treatments; they either died or were sub- 
jected to amputation of the affected limb. [In all fairness to the method it 
must be stated that some patients stayed away because of reémployment, 
some found it too hard to come for treatments two to three times a week, and 
some looked for other medical advice. But as a general trend it can be 
stated that roughly one-third of the second group, one-half of the third 
group and all of the fourth group voluntarily discontinued treatment. 

In order to save unnecessary effort on the part of the patients we now 
refer them for suction treatment if they belong to groups one and two. If 
they belong to group three, 10 treatments are given as a therapeutic test and 
those who show marked or slight improvement after 10 treatments are given 
at least 50 treatments, but preferably a hundred. As stated in a prelim- 
inary report ** patients with Buerger’s disease were not favorably affected 
by suction and pressure therapy. We must qualify this statement now and 
say that following sympathectomy, the steady use of suction and pressure 
therapy is capable of bringing about improvement according to the stage of 
disease in which they are found to be. 

It seemed obvious that if one could substitute suction and pressure therapy 
with some simple, inexpensive method, which could be used daily at home 
for a long period of time, a real service would be rendered especially to the 
indigent ambulatory population of the dispensaries. For this reason we 
equipped both clinics with a simple eight-inch cuff with the help of which 
intermittent venous hyperemia could be produced as described below. 


INTERMITTENT VENOUS HYPEREMIA 


In a previous communication ** this method of alternating constriction 
and release, which was first described by Thies ** in 1913 as a modification of 
Bier’s hyperemia, was analyzed. We have since equipped 50 individuals or 
county nurses with this device, the purpose of which is to enable large groups 
of people often living in small communities or on farms to use daily vascular 
exercise for long periods of time. It was difficult to obtain follow-ups on 
this group of patients as so many of them lived at great distances and could 
be followed only by mail. However, we obtained through personal re- 
examination or through the help of a questionnaire results on 35 patients 
which are tabulated (table 6). These figures are, of course, not comparable 
with the ones given showing the results of suction and pressure therapy. 
Even with careful grading no two cases are alike; furthermore, we have only 
few data on the benefits obtained after 10 treatments, so that they could not 
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be included. Then again, patients in group 4 were not subjected to this 
treatment as it was felt, because of our previous experience with suction and 
pressure therapy, that they could not be helped. In addition to all this, the 
number of cases is too small to permit a comparison. Nevertheless, a cer- 
tain similarity of the two tables is unmistakable. Groups 1 and 2 did better, 
group 3 not so well. There are some advantages and disadvantages of this 
method as compared with the suction and pressure therapy. It is inexpen- 
sive, and can be carried on for months far away from hospital centers; one 
leg can be treated in the morning and the other one in the evening. Al- 
though we have seen patients who have conscientiously carried on for four 
to six months, piling up 150 to 200 hours of treatments and getting surpris- 
ing benefit, most patients do find it cumbersome and especially if some im- 
provement is noted will readily discontinue treatment. This is its disad- 
vantage compared with mechanized forms of treatments. Then also the 
acute occlusions and the threatening gangrenes require four to five hours of 


TABLE VI 
Results Obtained with Intermittent Venous Hyperemia in the Treatment of 


Obliterative Vascular Diseas« 
Note again the poor results obtained in later stages of obliterative vascular disease. 


. r tes s of 50 Tre nts 
Stage — Results of 50 Treatment 


ot ot oieeunseee 


Disease | Patients 
Marked Slight None 


Discontinued 


5 


16 


continuous treatments, and in such cases the suction and pressure therapy is 
certainly superior. We would formulate at present our choice between these 
two methods as follows: (1) hospitalized patients, especially those requiring 
several hours of treatment, are given suction and pressure therapy, (2) 
ambulatory patients, especially those living far from hospitals or who cannot 
afford a long series of treatments, are given the inflatable cuff. The same 
is given to patients who have undergone sympathectomy for Buerger’s dis- 
ease or who have had one leg amputated and the other showing the first or 
second stage of vascular occlusion. * 

In a recent article Allen and McKechnie ** stated that they were unable 
to find a consistent rise in skin temperature following intermittent venous 
occlusion and hence they do not believe that a significant vasodilation fol- 

* Since this article went to press, considerable use has been made of an automatic device, 
which allows inflation and deflation of cuffs on both extremities and may be used for several 
hours daily. 
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lows its use. This we believe does not prove or disprove an increase in vas- 
cular capacity, a stretching of the venocapillary bed, which has been the aim 
of such treatment. Increased blood flow and increased vascular capacity 
are by no means synonymous. Increased blood flow could hardly be ex- 
pected after one treatment, but gradual stretching of the vascular bed is 
obvious from oscillometric readings."* 


SURGICAL TREATMENT 


Sympathectomy. Indications for sympathetic ganglionectomy have grad- 
ually crystallized in our clinics and are summarized in table 7. The analysis 


TABLE VII 


Indications of Sympathectomy for Peripheral Vascular Disease 
1928-1936 
These indications have gradually crystallized after studying the results of 
surgical and conservative treatment 
Diagnosis Selection of Cases 


Raynaud’s phenomena Lack of marked structural changes 
Absence of sclerodactylia 
Stages 1 and 2 


Buerger’s disease Absence of acute inflammatory stage 
Below 40 years of age with definite collateral reserve 
Poor response to conservative treatment 


Poliomyelitis Moderate paralysis limited to one extremity; evidence of 
vasospastic phenomena 
Age preferably between 6 and 10 years 


Reflex dystrophy Severe cases producing disability, resistant to physio 
(causalgia, traumatic vessel therapy, exhibiting abnormal vasomotor phenomena 
spasm, Sudeck’s atrophy) 

Unclassified Rapid onset of digital thrombosis with impending gangren 

Mostly upper extremities involved 
of results has been published in other articles.’* *° 
ing repetition we wish to present three graphs which illustrate the percentage 
of failures following sympathectomy as affected by the diagnosis, the stage 
of the disease and the type of operation (figures 5, 6,7). There is an un- 
mistakable improvement in our figures as case selection and technic improve, 
and after-treatment is carefully followed out. Generally speaking, the effect 
of sympathectomy on the circulation of an extremity simply consists of 
stabilizing blood flow by freeing the limb from any vasomotor activities | 
which serve the purpose of heat regulation. Thus blood can really be util- 
ized for nutritional purposes and for nothing else. Arguments in favor of 
this statement may be found in the above quoted articles. A summary of 

results which have been obtained is shown in the next table (table 8). 

Paravertebral Nerve Block. One of us (W. C. Beck) has studied the 
effect of paravertebral alcohol injections which were given in the region of 
the lumbar sympathetic chain from the first to the fourth lumbar segment. 


For the sake of avoid- 
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Failures of sympathectomy 


D 
affected by preoperative diagnosis 








RAYNAUDS /DISEASEYYZ 
GH, HW 7 


BOERCE 
DIS 43%) 


LUNCIASSIFIEDY 
QW, 





O 5 io 15 20 
Percentade of failures 


Fic. 5. Percentage of failures following sympathectomy as affected by preoperative 
diagnosis. Failure of sympathectomy for Raynaud’s disease has been registered when there 
was no amelioration of symptoms but a standstill or progress of the disease. When patients 
suffering from Buerger’s disease were subjected to sympathectomy, the operation was called 
a failure if ulcers remained unhealed, gangrene progressed or amputation became necessary. 
Sympathectomy seldom improves intermittent claudication. In the unclassified group we 
spoke of failure when impending gangrene has not been arrested or no amelioration of symp- 
toms has occurred. Note that the greatest percentage of failures occurred in the unclassified 
group, which indicates that in some of these cases sympathectomy was not clearly indicated. 
The 15 per cent failure in Raynaud's disease is largely caused by some of the earlier opera- 
tions on the cervicothoracic chain, which are not done any more. The small percentage of 
failures in Buerger’s disease is probably due to our restricted indications (see table 7). 





Failures of sympathectomy influenced by degree 
of structural involvement — 105 operations 1928-1936 








(ZA STAGE 1 
4A 5% 


(STAGE 27 
12K 


STAGE 37 / / ’ y 


J / 





O 10 20 30 40 5O 60 7O 80 
Percentage of failures 

Fic. 6. Percentage of failures following sympathectomy as affected by the stage of the 
disease. Stage 3, indicating purely organic involvement with minimal capacity of the vessels 
dilate, is obviously a poor indication for sympathectomy. It was employed only in a few 
such cases as a desperate attempt to prevent amputation. This chart emphasizes that the 
itcome of sympathectomy depends mainly on the degree of structural involvement. Failure 

prevent amputation is frequent in the advanced stages of organic vascular disease. 


This method was used in patients suffering from Buerger’s disease, who 
were past the age of 40, showed little collateral reserve and were not thought 
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Failures following different types of sympathectomy 
105 cases 1928-1956 








Af, J, Af /, 
Vi: 


thh hh d 


O 10 15 20 
Percentage of failures 
Fic. 7. Percentage of failures following sympathectomy as affected by the type of opera- 
tion. The classic cervicodorsal and the pre-ganglionic dorsal sympathectomies have been 
followed by a noteworthy percentage of recurrence so that at present only the typical lumbar 
and an extended cervicodorsal sympathectomy are performed. This graph illustrates the 
importance of technically complete operations. 


TABLE VIII 


Results of Sympathectomy for Peripheral Circulatory Disturbances * 
1928-1936 








Number | Number 
Diagnosis of of | Success | prove- ‘ailure | 
Patients | Operations} ment 


Mor- 
tality 


Raynaud’s disease....... 
Buerger’s disease......... 
Poliomyelitis with vessel 
spasm 
Reflex dystrophy (causalgia, | 
osteoporosis) 
Unclassified 7 { 2 


Total 


| 2 | @ Tt -R 4 
| oo , 4 a a 


3 


9 9 | 





* Only one patient was lost, a patient with Buerger’s disease operated on in 1929, who 
died of a coronary thrombosis five days after the operation. According to our present criteria, 
he should not have been subjected to sympathectomy because of his age (50) and the amount 
of structural damage, especially in the visceral organs. Success indicates symptoms relieved 
and ability to return to full work; improvement indicates pain relieved, circulation improved 
but full working capacity not restored; and failure indicates no appreciable improvement after 
operation or amputation. 


suitable for sympathectomy. It was also used as advocated by Reichert *' 
to control the pain of arteriosclerosis obliterans. Evidence of sympathetic 
block such as drying of the skin and a rise in its temperature was first ob- 
tained with novocaine after which from three to five cubic centimeters of 
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alcohol were injected into each lumbar segment. This was followed in the 
earlier cases by the injection of a few drops of iodochoral and a roentgen-ray 
film made to confirm the proper site of injection (figure 8). A hot pack 
was then applied to the lumbar area for one hour. Most patients were hos- 
pitalized for 24 hours, but a few were ambulatory. Of 25 patients, three 
developed a lasting neuralgia, mostly along the lateral cutaneous nerve of the 
thigh. All patients develop temporary numbness but this is not often a 
source of complaints. The sympathetic paralysis lasted from three to six 
months. Ina few cases in which sympathectomy followed the paravertebral 
injection, no changes in or around the chain and ganglia were noted. ‘The 
method has a small but definite place in obtaining vasomotor palsy without a 
two stage major operation; it cannot, however, supplant sympathectomy. 
For the upper extremity, the stellate ganglion has been repeatedly injected 
with novocain for diagnostic purposes but very few alcohol injections have 
been made because of the difficulty of avoiding long lasting and often in- 
tractable neuralgias. 

Peripheral Nerve Block. ‘The crushing of the sensory nerves of the 
foot ** has been adopted with a great deal of interest in our clinics. Its use, 
however, has been gradually diminishing, and we have not done any in the 
last year. The reasons for abandoning the method were: first, the difficulty 
of complete desensitization due to many anatomic variations; second, the 
very painful paresthesias occurring during the period of return of sensation, 
and third the danger of spreading infection and gangrene since the de- 
nervated areas are insensitive and traumatisms are unnoticed and neglected 
by the patient. Skin areas devoid of sensation lose many of their defensive 
reactions ; the histamine flares cannot be elicited; and though reactive hyper- 
emia following ischemia is obtainable, the hyperemia which follows freez- 
ing, scratching, ultraviolet ray or a prick of histamine is absent. The axon 
reflexes, as shown by Thomas Lewis, are not in operation.” 

Amputations. A detailed study of this material is being prepared by Dr. 
John Reynolds.* Only a brief summary of his work will be presented here. 
A total of 34 major and 15 minor amputations has been performed. We 
have resorted to amputation when (1) parts of the extremity were hope- 
lessly lost and further delay endangered life by absorption of toxic products 
or spreading infection; and (2) when a cold, pulseless, painful extremity, 
which was of no possible use to the patient, handicapped his functional re- 
covery and proved to be an economic burden. The optimal level of amputa- 
tion was determined by the level of adequate circulation and considerations 
of adequate weight bearing. The cutaneous histamine flares and skin tem- 
perature readings almost invariably point to the same level. In arterio- 
sclerotics and diabetics this level is frequently around the knee, although 
occasionally we have had to amputate at the upper third of the thigh. As 
Beverly Smith ** has shown, it is possible with a delicate technic to amputate 
be ae Takats and Reynolds: Amputations in peripheral vascular disease. (To be pub- 
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Fic. 8. Roentgen-ray film following a paravertebral injection of alcohol followed by a 
few drops of an opaque substance. Lateral films showed the injections to be well anterior 
to the intervertebral foramina, thus avoiding as much as possible an injection of the motor 
and sensory outflow. 
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7 inches below the knee in certain selected cases and thus save the knee joint. 
Most of our recent amputations were done with Callander’s method * which 
in our limited experience has been very satisfactory. 

The preparation of the patient consists of diabetic control, improvement 
of kidney function, if possible, and digitalization in case of cardiac de- 
compensation. This preparation is under the supervision of the Medical 
Department. To minimize the danger of postoperative gas gangrene, serum 
for the anaerobic organisms is given in prophylactic doses two to three days 
prior to operation.*© In a small series, the site of amputation, usually the 
thigh, was irradiated with a dose advocated for the treatment of gas gan- 
grene.**” A blood transfusion is often remarkably helpful in the handi- 
capped patient. The amputations are done under a low spinal anesthesia 
with stabilized blood pressure levels obtained by the use of neosynephrine.* 
Spinal anesthesias reaching to high levels and lasting two to three hours are 
avoided and low spinal blocks are obtained with crystalline procaine. In 
a few patients in whom anesthesia was obtained with pontocaine-glucose, 
the long lasting depression contributed greatly to their postoperative reac- 
tions. 

Our mortality was 29.4 per cent.* The causes of death are given in 
table 9. It can be seen that the majority of patients die of cardiovascular 


TABLE IX 


Causes of Death Following Amputations 
for Peripheral Vascular Diseass 


Number of Deaths 


Bronchopneumonia 
Coronary occlusion 
Delayed shock 
Cardiac failure 
Sepsis 


eee DO bo 


complications, which is to be expected in such a group. Post-operative in- 
fections, especially gas gangrene, however, have been reduced to a minimum 
with the régime outlined above. 


SUMMARY 


A brief survey of the methods in use at a group clinic on neurocircu- 
latory diseases has been outlined. In this first communication, peripheral 
vascular disease has been discussed. A simple classification and a grouping 
of patients according to various stages of the disease have been presented. 
lhe general and local care of the affected extremity have been described. 

* This refers only to major amputations; since the use of Callander’s technic, pre- 


operative administration of anaerobic serum and irradiation there was only one death in 10 
amputations (10 per cent). 
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Physical therapy, drug therapy and surgical methods have been discussed 
and the results of treatment presented. 


A combination of these methods is obviously in the best interest of the 


patient. 
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THE INFLUENCE OF VITAMIN DEFICIENCIES ON 
OTHER DISEASES * 


By Joun B. Youmans, M.D., F.A.C.P., Nashville, Tennessee 


It is a popular practice at the present time to give large doses of vitamins 
in various diseases. Three ideas seem to be the basis of this practice. First, 
is the belief that a vitamin deficiency may be related etiologically to the dis- 
ease in question. Second, that the disease may cause or precipitate a de- 
ficiency, a so-called “ conditioned deficiency.”” Third, that a preéxisting 
deficiency or one developing during an illness has an unfavorable effect on 
the course of the disease in question and that this unfavorable influence can 
be abolished by relieving the deficiency. 

With regard to the first it is interesting that recent studies have failed to 
show that the lack of a vitamin is responsible for many diseases or disease 
states other than those already known to be so caused. Certain neuritides 
are examples of the few exceptions to this fact. With regard to the second 
a great deal of evidence has accumulated to indicate the importance of many 
diseases in producing or precipitating vitamin deficiency states, particularly 
the subclinical or mild forms of these deficiencies. With the current interest 
and study of the vitamin deficiencies this phase of the problem has over- 
shadowed the third reason mentioned above, namely the effect of the vitamin 
deficiency on the coexisting disease. Very few adequate studies have been 
made of this problem. 

To the general reader this statement may be rather surprising, for the 
literature seems to contain many reports of studies of the influence of vita- 
min deficiencies on disease. On analysis, however, most of them are found 
to be attempts to establish an etiologic relation between a given vitamin and 
the disease in question, observations on the effect of treatment on the de- 
ficiency alone, or, inadequately controlled and uncritical studies of the m- 
fluence of the vitamin deficiency. The latter have usually consisted only of 
the administration of large supplements of a vitamin. In many instances 
there has been no attempt to demonstrate the existence of a deficiency before 
the vitamin was given. In some cases a deficiency has been inferred from 
the results of the treatment. In still other cases no consideration at all has 
been given to the possible existence of a deficiency and the experiment has 
been in effect a test of the pharmacologic action of the vitamin unrelated to 
its function as a necessary food factor. Such a procedure is analogous to 
the use of such an endocrine product as adrenalin as a therapeutic agent with- 
out reference to its normal biologic function. Curiously, evidence of such a 

* Read at the New Orleans meeting of the American College of Physicians. 

From Department of Medicine, Vanderbilt University Medical School, Nashville, Ten- 
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pharmacologic action is unusual in the case of the vitamins, most of which 
appear to have no effect except in the presence of a deficiency. 

It is true that general observations have been made in the past on the 
influence of such gross deficiencies as scurvy and rickets. Little is actually 
known, however, with respect to the milder or subclinical deficiencies which 
are much more common. In part this is due to the greater interest at present 
in the effect of disease on nutrition. In part it is due to scarcity of suitable 
clinical methods for discovering the existence of the milder deficiencies. 

Because of the wide-spread and uncritical use of vitamins in the treat- 
ment of many diseases in the belief that the relief of an assumed deficiency 
would be beneficial and the numerous reports of poorly controlled studies 
of the effects of the vitamins, it seems worth while to review the state of our 
knowledge of the influence of vitamin deficiency on disease. In this review 
[ shall refer, for the most part, only to those studies in which reasonable evi- 
dence is provided that a deficiency existed and exerted an influence on the 
disease in question. The omission of other reports will indicate that in 
general these criteria have not been met. In a few instances I have in- 
cluded studies in which the evidence is less direct. Most of the material 
deals with human subjects because of the difficulties of transferring results 
from animal experiments to man in this field. When these stipulations have 
been met it is surprising how little reliable evidence there is of the effect 
of vitamin deficiency on disease. 

Most of the studies deal with vitamin C deficiency for which fairly 
satisfactory methods for determining the presence of a mild deficiency have 
been available for some time. Nevertheless, the number of studies in 
which a hypovitaminosis C has been satisfactorily demonstrated and reliable 
observations made of its effect on a disease is disappointingly small. With 
mild vitamin C deficiency or hypovitaminosis Martin and Heise* found 
in pulmonary tuberculosis that the deficiency of vitamin C paralleled the se- 
verity of the disease and the impression was gained that improvement in 
the tuberculosis was related in part to the relief of the deficiency. In a 
second paper Heise, Martin and Schwartz’ found that 47 per cent of 19 
cases of tuberculosis, with a subnormal urinary excretion of vitamin C, 
showed a significant decrease in sedimentation rate following vitamin C in- 
jection. None of five cases with normal vitamin C urinary excretion showed 
significant changes in sedimentation rate after vitamin C injection. In six 
controls no alteration in the sedimentation rate was observed during the same 
period. Radford, et al.* observed the effect of pure vitamin C, orange juice, 
and a control product containing no vitamin C, respectively, on about 70 


matched cases of tuberculosis over a period of nine months. Observations 
on the red blood cell count, hemoglobin, lymphocytes, monocyte-lymphocyte 
ratio, neutrophile-lymphocyte ratio, serum proteins, sedimentation rate, blood 
fibrinogen and Schilling index, were made at three, six and nine month 
intervals. At three and six months the groups receiving the pure vitamin C 
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and the orange juice showed a greater improvement as measured by most 
of these tests but at the end of nine months some of the advantages of treat- 
ment with vitamin C, either pure or in the form of orange juice were los} 
although these groups still showed superior results in certain respects. Some 
support to these conclusions is offered by experiments with animals such as 
those of Greene and his associates.* 

In diphtheria Otto ® found that a group of children found to be on an 
inadequate intake of vitamin C developed fewer of the hemorrhagic mani- 
festations of the disease when adequate amounts of the vitamin were given 
though there was no effect on the other aspects of the disease. 

Omerod, UnKauf, and White*® determined the presence of vitamin C 
deficiency in a group of children with whooping cough by means of a satura- 
tion test. They then gave liberal doses of the vitamin and observed a 
marked reduction or complete arrest of vomiting, reduction or disappearance 
of the whoop, reduction in the number and intensity of the day cough in a 
much shorter time than in a control group. Their study was suggested by 
that of Otani,’ who treated 81 cases with similar results, but did not demon- 
strate the existence of a deficiency before treatment. Gairdner * has re- 
ported a failure to affect the course of whooping cough using the method of 
Omerod, but Gairdner also failed to test for a deficiency before instituting 
treatment. 

Rinehart,’ whose studies deal mainly with vitamin C deficiency as an 
etiologic factor in rheumatic fever, reported greater gains in weight, better 
general health and fewer recurrences in spite of intercurrent respiratory in- 
fections in a very few patients maintained on an adequate intake of the 
vitamin compared with controls. Similarly in rheumatoid arthritis,"’ pa- 
tients in a state of hypovitaminosis C showed considerable improvement 
when an adequate supply of vitamin C was provided. The capillary re- 
sistance test was used to detect and measure the deficiency. In contrast 
Perry ** measured the state of vitamin C nutrition in cases of active and 
inactive rheumatic fever and found no correlation between the deficiency and 
the state of the rheumatic infection. He was, however, more concerned 
with the etiologic relation of vitamin C to the rheumatic fever. 

In pneumonia Bullowa, et al.** found a hypovitaminosis C but did not 
observe much connection between the hypovitaminosis and the course of the 
pneumonia. 

Some of the most valuable studies are those of Ingalls and Warren ** and 
Lanman and Ingalls..* These authors observed poor healing and rupture 
of a surgical incision of the abdomen in a subject who was found to show 
evidence of latent scurvy at autopsy and a similar occurrence in a second 
subject who almost surely had a vitamin C deficiency. As the result of these 
observations they investigated the vitamin C nutrition of 20 patients with 
peptic ulcer. Ninety per cent were found to have a vitamin C deficiency. 
Of the 20 patients, eight, all of whom were deficient, had had hemorrhages 
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and one was one of the subjects who had a rupture of the wound and died 
following operation. In animal experiments they found that guinea pigs 
made slightly deficient in vitamin C had poor healing of abdominal surgical 
wounds and that such wounds ruptured under much less pressure than in 
normal controls. Archer and Graham’ similarly found nine patients with 
ulcer and a vitamin C deficiency but could not come to any conclusion re- 
garding the effect of the deficiency on the healing of the ulcer. However, 
Payne ** found that of 51 patients dying following gastrectomy 16 died of 
peritonitis and of the 16, 12 had leakage at the site of the anastomosis with 
almost complete absence of a fibrinous response along the suture line. Such 
a lack of fibrous tissue formation is a characteristic result of vitamin C 
deficiency. 

The high incidence and the severity of infections, particularly respiratory 
infections, in individuals presenting the more severe manifestations of vita- 
min A deficiency such as xerophthalmia is well known. Nevertheless in 
spite of the still rather widely accepted belief that vitamin A is anti-infective 
and the large amount of this vitamin which is given to patients with res- 
piratory infections there are almost no significant studies of the effect of a 
mild deficiency on the course of respiratory infections or other diseases. 

Many of the studies of the influence of vitamin A deficiency on infec- 
tions have failed to establish the presence of a deficiency. Others have 
compared the incidence, or course of infections, in subjects receiving added 
vitamin with those whose supply was already adequate. Still others have 
assumed the existence of a deficiency from an analysis of the vitamin con- 
tent of the liver at autopsy, forgetting that depleted reserves may be the 
result and not the contributing cause of an infection and that the depleted 
store is not sufficient evidence of deficiency, the function of the reserve being 
to carry over a period of increased demand or lowered intake without allow- 
ing a deficiency to occur. 

Jeghers ** who used a photometer to detect a deficiency of vitamin A 
found that a group of medical students who were deficient had had a longer 
average duration of colds the preceding year than a group who were not 
deficient. Although the reliability of the photometer test he employed is 
open to some question the results are probably significant. The study of 
Shibley and Spies ** is also very suggestive. Though these authors did not 
establish definitely the presence of a deficiency preceding treatment they 
found in a well controlled study of a properly selected group of students a 
significantly shorter duration of colds among those receiving added vitamin 
A than in the control groups. 

One of the major effects of a deficiency of vitamin B, is on the cardio- 
vascular system. This is particularly true of the more severe deficiencies 
but there is reason to believe that less severe deficiencies exert an influence 
also. The effect of this deficiency in producing heart disease in the absence 
of other causes, even in those regions where endemic beriberi is lacking, has 
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been emphasized recently, particularly by Weiss and Wilkins.’® It is to be 
expected that such a deficiency not infrequently complicates a preéxisting 
heart disease. Malnutrition and cachexia in chronic heart disease are com 
mon and well recognized. Such a deficiency may account for some cardio 
vascular crises, for unexpected congestive failure and for inadequate re- 
sponse to the usual forms of treatment. This possibility is quite generally 
recognized and has been mentioned by several writers. Yet I have been 
unable to find any careful and critical study of the effect of mild B, de- 
ficiencies on other forms of heart disease. Jones and Sure *° observed a 
general improvement and a better response to treatment in various forms 
of chronic heart disease in patients given a diet containing more than the 
usual amounts of B, when compared to controls. They did not, however, 
clearly establish the existence of a deficiency before starting treatment. Al 
though no simple clinical tests for mild B, deficiency exist as yet, it is pos- 
sible to determine with considerable accuracy the adequacy of the vitamin 
B, content of a diet and this, with a careful observation of the early signs 
and symptoms of the deficiency and a critical use of a therapeutic test with 
the pure vitamin should make it possible to determine with considerable 
accuracy the effect of this deficiency on various types of heart disease. 

The relation of B, to carbohydrate metabolism has aroused interest and 
a good deal of speculation on the possible influence of vitamin B, deficiency 
on diabetes but there have been no studies reported demonstrating a clear 
cut and definite effect. Vorhaus, Williams and Waterman * studied care- 
fully 11 diabetics who were given supplements of pure vitamin B, for 28 
days after a preliminary period of observation. Six showed an increase 
in carbohydrate utilization, manifested by a drop in blood sugar, a reduction 
or disappearance of the glycosuria and in some cases a lessened need of in- 
sulin. ‘The improvement persisted for a considerable time in four of the 
six cases. Although some of the subjects may have been deficient in B;, 
this was not established in any and there is some uncertainty as to whether 
the effects observed are to be related to B, deficiency as the cause of a diabetic 
state or to the effect of a vitamin B, shortage on the ordinary type of 
diabetes. 

While there is little reason to doubt that mild or subclinical pellagra has 
an effect on the course of other illness there is no specific information about 
it. This may be attributed to the fact that no good clinical test for this 
hypovitaminosis exists and in the presence of established pellagra interest has 
settled on it rather than on associated diseases. 

From this review it is apparent that there is little reliable scientific evi- 
dence of the effect of vitamin deficiencies on disease and hence little justifi- 
cation on these grounds for the current wide-spread use of vitamins as 
therapeutic agents in a great number of illnesses. This does not mean 
that such an influence is lacking or that one would neglect the presence of 
deficiencies and fail to employ such measures as are needed to insure ade- 
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quate nutrition. On the contrary there is good reason to believe vitamin 
deficiencies occur as complications of many diseases and modify unfavor- 
ably their course and outcome. For the present, however, with few ex- 
ceptions, the influence of vitamin deficiencies must be considered to be that 
which might reasonably be expected of a poor nutrition generally, without 
reference to specific and clearly demonstrated effects. It is to be hoped that 
with the present rapid development of methods for determining the existence 
of specific deficiencies of a mild character their effect on various diseases 
will be determined. Through these methods there is opened up a great op- 
portunity for careful, critical, clinical research of great importance. Only 
on the basis of such research with patients can the effect of these deficiencies 
and the value of treatment with the specific substances be determined in 
human subjects. 
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EXPERIMENTAL AND CLINICAL OBSERVATIONS 
RELATING TO THE MANAGEMENT OF 
ACUTE BOWEL OBSTRUCTIONS * 


By Owen H. WanceEnsTEEN, M.D., Minneapolis, Minnesota 


It is not so long ago that the depth of a lesion beneath the body surface 
determined whether the malady was surgical or medical in character. Ex- 
ternists or surgeons concerned themselves with the practical affairs of setting 
bones and the treatment of ulcers, wounds and ailments of the body surface. 
The problems of the less pragmatic but more erudite internists centered about 
internal disorders. The surgeon chanced an occasional excursion beyond 
his frontiers, but save for the management of vesical calculi, rarely did these 
meanderings redound to his honor or that of his guild. Anesthesia, antisep- 
sis and the discovery of the new science of bacteriology changed all this. 

The venturesome surgeon would no longer suffer the epithet of externist. 
He embarked on a course of aggrandizement and by strategy of force at- 
tempted the annexation of strange territories. In some fields, for example 
that of goiter, a successful ‘ Anschluss’ was readily made. Victories, costly 
in life and prestige, soon taught the intransigent surgeon the value of com- 
promise—a virtue which is still observed to come with a more natural grace 
from internists than from those who trace their professional ancestry back 
to externists. The externists have made minor concessions also and diseases 
of the skin have been ceded to the internists. 

Though the surgeon professes to be his own internist in certain provinces, 
in the main, he has learned that his life is less fitful if he does not wander 
too far afield from his more complacent companion. The very nature of the 
surgeon’s work, however, does not permit him to enjoy the tranquillity of 
mind, even when he attempts to imitate the serenity of his brother with a 
greater traditional culture of learning. If any of the stigma of step-child 
relationship attaches still to the kinship between surgeon and internist, the 
surgeon puffed up with the knowledge of what his art has done for the 
science of medicine is too proud to admit any slight. 

To Which Province Does Bowel Obstruction Belong? One of the early 
skirmishes between physician and surgeon concerning abdominal ills was 
fought over the management of bowel obstruction. At the first joint con- 
gress of the American Association of Physicians and Surgeons held in 1888, 
the subject of bowel obstruction was one of the chief topics of debate. The 
medical point of view was presented by Reginald Fitz ° and the surgical by 


a * Read at the New Orleans meeting of the American College of Physicians March 30 
LY SY - ’ 
vs From the Department of Surgery, University of Minnesota Medical School, Minneapolis, 
Linnesota. 
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Nicholas Senn.’ The mortalities in both hands were practically identical 
—between 69 and 70 per cent. The consensus of opinion seemed to be, 
nevertheless, that after trial with conservative measures for two days, r 
course should be had to surgery. The following year, just 50 years ago 
now, before the German Congress of Internists convened at Wiesbaden, 
Professor Curschmann * deplored the bad results of surgical treatment and 
stated that medical measures gave fully as large a number of recoveries. [n 
his clinic, the mortality of the conservative management of bowel obstruction 
was 65 per cent. 

Despite the poor accomplishment of the surgeon, the physician recognized 
the futility of treating mechanical interruption of intestinal continuity by 
conservative means and surrendered the field to his competitor. Ten years 
later (1899) the late Sir Frederick Treves,* in his day a recognized authority 
in the field of bowel obstruction, said: “‘ Those who are enamoured of sta- 
tistics could, I have little doubt, show that it is less dangerous to leap from 
the Clifton Suspension Bridge than to suffer from acute intestinal obstruc- 
tion and decline operation.” That it was almost equally as hazardous to 
jump into the therapeutic net of the surgeon, a number of statistical studies 
showed. Whereas here and there a surgeon exhibited skill above the ordi- 
nary in aiding patients afflicted with intestinal occlusion to safety, in the 
main the risks were large. As late as 1929, the late C. Jeff Miller ° of New 
Orleans found that the mortality of acute bowel obstruction in the Touro In- 
firmary and the Charity Hospital was 60.9 per cent—certainly no great im- 
provement upon the results obtained in those days when it was debated 
whether obstruction was a medical or surgical malady. 

Since then, even surgeons have reverted to non-operative means of re- 
lieving certain types of bowel occlusion of mechanical origin and have found 
the method useful. 

The Management of Acute Intestinal Obstruction. In essaying to dis- 
cuss the treatment of intestinal obstruction, I am appearing before you es- 
sentially in the role of preacher rather than teacher. For in a strict sense, 
teachers strive to impart new knowledge not possessed before, while the 
function of a preacher is to attempt to lend meaning to knowledge which the 
learner possesses already. 

Intelligent management of occlusion of the bowel rests upon three fac- 
tors: (1) knowledge of the effects of obstruction; (2) acquaintance with 
dependable diagnostic criteria by which its presence may be recognized; and 
(3) an appreciation of the value of therapeutic agencies in the relief of 
obstruction. 

The Effects of Obstruction. These are essentially of two kinds: (1) 
effects upon the organism as a whole, and (2) the effects of obstruction upon 
the bowel wall. 

Whereas the number of clinical varieties of obstruction is large, from a 
pathological standpoint there are essentially two kinds: (1) simple, and (2) 
strangulating obstructions. Simple obstruction exhibits interruption of in- 
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testinal continuity only; in strangulating obstruction involvement of the 
blood supply is present as well. In addition to the pathological type of ob- 
struction present, another important determinant of symptoms as well as of 
effects of intestinal obstruction is the site of occlusion. 

Up until almost as recently as a decade ago it was held quite generally 
that the absorption of lethal toxins from the lumen of the obstructed bowel 
was the most significant among lethal factors in causing death in intestinal 
obstruction. Experimental and clinical observations of the past 15 years 
have changed all this. The mechanical effects of distention upon the bowel 
wall, the loss of fluid and electrolytes by vomiting and the loss of blood in 
strangulating obstructions are becoming more generally recognized as the 
agencies through which the mischievous effects of bowel obstruction are 
mediated. 

The Avenues for Absorption. The normal avenue of absorption from 
the bowel is the mesenteric pedicle and absorption occurs either via the portal 
circulation or through mesenteric lymph radicles which reach the cisterna 
chyli. In late obstructions, however, a new avenue is opened up, namely, 
the transperitoneal migration of noxious substances. When the viability 
of the bowel wall has been impaired by long sustained increases of intra- 
luminal tension or the flow of blood from or to the bowel has been arrested 
by agents such as torsion or obstruction of its blood vessels, the mucosa of 
the obstructed bowel becomes permeable to substances to which the normal 
bowel wall is impermeable. 

The Intraluminal Pressure in Bowel Obstruction. Determinations of 
the sustained intraluminal pressure in the obstructed gut have been made in 
man and in experimental animals. In the obstructed small bowel of man 
sustained intraluminal pressures varying between 4 and 14 centimeters of 
water were noted with occasional rises to 20 or 30 centimeters. In the dog, 
varying fairly directly with the duration of the obstruction, sustained pres- 
sures of 4 to 19 centimeters of water were observed. In a number of dogs 
pressures were determined by puncture through Biebl loops, segments of 
exteriorized gut covered with skin, presenting the appearance of a “ satchel 
handle.” The pressures determined in this manner were of the same order 
of magnitude as those determined in the dog after opening the abdomen. 
The observed pressures recorded here for man were made after the abdomen 
had been opened and closed and only after the withdrawal of a few cubic 
centimeters of gas from an intestinal loop segregated between two intestinal 
clamps to permit performance of an aseptic enterostomy. Such small with- 
drawals in an elastic cylinder like the gut, within the range of pressures 
herein described, do not affect significantly the end pressures. 

In the obstructed colon in man, a higher order of pressures is observed, 
for the colon when obstructed becomes essentially a closed loop into which 
the gas and fluid from the small intestine continue to be evacuated, while 
regurgitation back into the ileum is precluded by the lips of the ileocecal 
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valve and sphincter. In patients with great distention, intracolonic pres- 
sures in excess of 20 centimeters are the rule. 

Summary of Systemic Effects of Obstruction. In high obstructions in 
which vomiting is a prominent feature, the loss of fluid is usually great. It 
has been estimated that the digestive juices (saliva, gastric juice, bile, pan- 
creatic juice and succus entericus) dumped in at the gateway of the intes- 
tinal canal approximate 7000 c.c. a day. Repeated regurgitant vomiting 
copious in amount brings about dehydration as well as dechlorination. When 
these end effects have become manifest they are heralded by the presence of 
alkalosis, a low blood chloride value and abnormal retention of non-protein 
nitrogen in the blood. 

In strangulating obstructions the blood loss factor may be great, owing 
to prevention of egress of blood from the mesenteric vessels, and to the con- 
tinued arrival of blood in the intestine under the motive force of systolic 
blood pressure. A dog, in which the veins to a segment of bowel two feet 
in length have been tied, will die of hemorrhage in about four hours. li 
the portal vein is tied, bleeding into the gut will cause death in about an 
hour’s time. Ligation of the arterial supply of a segment of gut, on the con- 
trary, is survived for 16 to 20 hours—until the bowel wall has permitted 
transudation of noxious substances. 

Determinations of venous pressure in the lower extremities in patients 
with great intestinal distention indicate that definite increases over the nor- 
mal are observed.* ‘The circulation time is slowed as well (table 1). In 


TABLE [| 


Venous Pressure (Ankle Vein) and Circulation Time (Ankle Vein to Carotid Sinus by Sodium 
Cyanide Method) in Patients with Clinical Intestinal Distention 








Circulation Time 


Venous Pressure 





Case Ankle Cubital- Ankle Vein 
Cm. Water Carotid to Carotid 
Seconds Seconds 
1. E.R. #664078, M 552 12 20 52 
2. A.H. #665956, M 69° 5 19 No response in horizontal. 
22” in Trendelenburg * 
30° 
3. A.R. #666676, M 53° 17.5 18 No response in horizontal. 
15” in Trendelenburg * 
30° 
4. 5.3. #657879, M 704 3 22 35 
5. R.W. #664244, M 62° 29 12 49 





* Carcinoma of pelvic colon with acute obstruction—pressure at operation 20 cm. water, 
1800 c.c. gas aspirated. 

’ Carcinoma of pelvic colon—pressure at operation 15 cm. water, 1500 c.c. gas aspirated. 

¢ Carcinoma of stomach with distention owing to metastases. 

4 Mass in terminal ileum treated conservatively by suction; five days later, ileostomy 
intraluminal pressure 14 cm. water, 600 c.c. gas and fluid aspirated at operation. 

¢ Abdominal injury with marked intestinal distention treated conservatively by suction 
applied to indwelling duodenal tube. 

* Downward inclination. 





slpeineenin omeded ieee 


_— 
on 
VY 
on 
~ 


BOWEL OBSTRUCTIONS 


OF ACUTE 


EMENT 


MAN AC 


UIA [eyIod UI aqn}-] 
g 
97 
Li 
(UIDA 
stuajds paplaip ysnoiy ] 
P 
SI 
UIDA DIJa}UaSoU 
JOU PoeprlAIp ysnosy | 
; 
Li 
a 


Joye “Wy | 
UlaA [BI40g 


sayeoIpuy ainsiy IsIy 


(UIOA je4o0 


















-WW9j Ul Ja}JaY4IJeO YSNosy | 
-) 
(tl 1dA [e410 
“Ulo} Ul 199 Ie YSne 
; 
UIBA [BIO 
Wd} Ul Ja}J9Y eS YSNoIyY | 
C 
UIOA [e410 
uWlo] ul 19JOY PED YS ol | 
Q 
¢ 
UIOA 
]BUal paplAIp ysnody | 
0 
rd 
P 
( IDA | 
[BUal paplAIp ysno.sy [ ) 
g | 


Jaye “wy 
PAR) CUDA JONOIjUT 


wv 


ri¢ 
Ol 


tv 
¢ 


Jaye "WD 
UldA 
snouaydes 
JO 
[e10wa J 


6 
0 





sl 
0 


Ol | 
0 


Jaye “Wy | 
‘Ig [eeu0} 
-lade3quy 


OS 


0 


Of 
0 





COT 
0 


001 
0 


JIM “WD 
wns) 
ul 
peurlun] 
-P1U] 


s9 


OLl 


ps | OYS 
Ol 


c9l 





09 
OO! 


09 
O71 


SH "Wu 
ainssalg 
pt 01] 
[ea 
DIJOISAG 


SUIPRaY JUPINSayYy VY} ‘pUOdIS 9y} : Suipeoy [eiuy 


OO07E 


0097 


73 
peoluy | 
ay 
jo 
juUnOWYy 


“(Aly YIM poyeyuy [eMO0g ) s30q popusysiq ul SOANSSII UldA [e1410g 


“ult 





1u 9 





gg “44 


yuawtiadx | 


jo 
uoT BING] 





wv 


NS 


pue ‘(Alaqy |e410Wl9 J JO) Alaqyly prose) “RABY PudA JOLIOJUT *(snousydes JO) UloA [e40Wl9 J ‘jeouoqsedesquy “jeul UN][eAQUT UdOMJIG UOIIPAY 


I] A1avV 


a > 





I ll a ala om te sos 








992 OWEN H. WANGENSTEEN 


dogs in which the bowel was inflated with air after obstructing the terminal 
pelvic colon, it was noted that the rises in the venous pressure of the lower 
extremities attending the distention exceeded the vena caval and portal pres- 
sures (table 2). As a matter of fact, the venous pressure in the portal vein 
falls coincidentally with the establishment of tense intraluminal distention, 
due to the diminution of outflow of blood from the bowel (table 3). It is 


TABLE III 


Relation of Intraluminal Pressure in Bowel of Dogs to Mesenteric Venous Pressure Attending 
Inflation of Gut with Air 








Intraluminal Pressure Mesenteric Venous Pressure 


Cm. Water Cm. Water 

0 13 
10 12 
20 12 
30 12 
40 10 
50 6 

60 5.5 
70 5 
80 5 
90 6 
100 6 


to be remembered that normally the portal venous pressure is high as com 
pared with the venous pressure at heart level in the systemic veins, because 
the portal venous blood still has to flow through the hepatic capillaries. These 
observations indicate that simple obstruction alone when attended by dis- 
tention of high grade may also be a factor in the production of shock—a 
common accompaniment of strangulating obstructions owing to blood loss 
into the infarcted segment. 

The Local Effects of Obstruction. The effect of obstruction upon the 
gut is in part easy to determine and in part very difficult. When the nature 
of the obstruction is such that arrest of outflow of blood is occasioned, it 
is apparent that infarction of the gut will ensue with loss of blood as de- 
scribed above and also by impaired viability and increased permeability. 
This latter occurrence may be occasioned also by great increases of intra- 
luminal distention alone and is noted particularly in colonic obstruction as 
described above. Even in low long-continued ileal obstructions, in which 
vomiting has failed to drain the bowel and lower the intra-enteric pressure, 
impaired viability of the gut follows, though by no means as quickly as in 
colonic obstructions or in strangulating mechanisms in which the blood 
supply is obviously damaged. 

When the digestive juices referred to above descend into the obstructed 
gut, from which the absorption of water is seriously diminished as contrasted 
with the normal, it is apparent that the gut will distend. In addition, how- 
ever, to the alimentary fluids, there is the intestinal gas, derived in large part 
from swallowing of air. It is the experience of all clinicians who have given 
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the matter any notice that it is largely gas that distends the bowel in acute 
obstructions of short duration. How significant this item of gaseous dis- 
tention may be is indicated by exclusion of the swallowed air factor by 
esophagostomy in ileal obstructions which type of experiment may be sur- 
vived for as long as 57 days—the dog dying of starvation.** When swal- 
lowed air is excluded, the obstructed intestine of the dog will usually absorb 
all the digestive juices dumped into it, and when the animal dies the bowel is 
not distended. It is more than likely that the same will occur in man, whose 
small intestine possesses an absorptive area greater in length than that of the 
dog. 

In high obstructions, in which vomiting empties the distended loops, in- 
creases of intraluminal tension are not long sustained. Even relatively low 
grades of pressure, like the upper values observed in obstruction of the small 
intestine of man or the dog, when unrelieved over a period of days, will 
result in injury of the intestinal wall, permitting transperitoneal migration 
of injurious agents. 

The Recognition of Obstruction. Fundamental for the detection of. the 
presence of obstruction, as well as its intelligent management, is recognition 
of the differential characteristics of simple and strangulating obstructions 
and of the essential differences in many of the symptoms of obstruction of 
the large as contrasted with the small bowel. /ntestinal colic is the pathog- 
nomonic finding of all obstructions, indicated by the presence of concurrent 
intestinal noises or borborygmi coincident with recurrent intermittent crampy 
pains which the patient describes as “ gas pains.” True enough, such m- 
testinal colic may attend dietary indiscretions, allergic reactions due to food, 
or enterocolitis, but on the basis of general symptoms these conditions may 
be excluded. 

Is the Obstruction Simple or Strangulating in Type? Simple obstruc- 
tion is unattended by abdominal tenderness and is characterized only by 
intestinal colic. Strangulating obstructions have to be differentiated from 
all conditions which cause tenderness of the abdominal wall (which means 
most acute abdominal disorders). The pathognomonic finding of intestinal 
colic serves to differentiate. Only in those acute inflammatory lesions in 
which exudate causes arrest of intestinal continuity does difficulty in dif- 
ferentiation arise. It is to be conceded freely that this distinction at times 
can not be made absolutely without recourse to operative intervention. In 
late simple obstruction, in which sustained increases of intraluminal pressure 
have been present for two days or more, the gut may “ weep.” As a result 
of this sudden transudation of fluid into the peritoneal cavity, the peritoneum, 


the most sensitive of all serous membranes, exhibits “‘ rebound tenderness ” 


asionally—an indication that something has escaped into it. 

One of the difficulties which hedges about the recognition of strangulat- 
ng obstructions which are first observed, only after the lapse of some time, 
is the lack of active peristaltic activity. Intestinal colic is, therefore, fre- 
quently not a prominent feature in late strangulating obstructions, peristaltic 
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activity being inhibited in part by the escape of sanguineous fluid into the 
peritoneal cavity. Yet auscultation of the patient’s abdomen over long in- 
tervals of time will usually serve to identify the presence of intestinal colic. 
Careful attention to the details of the history helps considerably in orienting 
the observer. 

Is the Obstruction in the Small or Large Intestine? The distinction be- 
tween obstructions of the small and large intestine can often be made on 
clinical evidence. In the former, repeated vomiting, often copious in 
amount, is the rule—contingent in part, of course, on the grade of obstruc- 
tion present. Stercoraceous or feculent vomit is characteristic of obstruc- 
tions of the lower ileum. In obstructions of the colon, on the contrary, 
vomiting is often absent altogether. Reflex vomiting may occur initially as 
it may with any abdominal colic. The absence or presence of vomiting in 
obstructions of the colon hinges upon the occurrence of regurgitation from 
the colon into the ileum, which in turn depends upon the length of the lips 
of the ileocecal valve. When one of these is deficient in length (the inferior, 
usually) such regurgitation may occur. In the experience of the writer, 
however, the competency of the ileocecal valve and sphincter is the rule, 
though it is to be admitted freely that exceptions do occur. Over an interval 
of nine years during which time the writer has been alive to a difference 
in the manifestations of obstructions of the large and small bowel, eight 
cases of perforation of the colon during the course of obstruction have come 
under his observation, brought about by competency of the ileocecal valve 
and sphincter. 

Patients with colonic obstruction not only may fail to vomit, but gastric 
aspiration in such cases demonstrates almost invariably the absence of gastric 
retention. Only gastric juice or air is aspirated usually from the stomach, 
whereas in obstruction of the small bowel, the aspirations are often large in 
amount and frequently brown in color, significant of the presence of stasis 
in the small bowel. The bottles used for collecting the fluid aspirated from 
the stomach should, therefore, be transparent so that this important item 
may be noted with accuracy. 

The Value of the Roentgen Film. The roentgen film reveals significant 
information concerning two important particulars: (1) where the distended 
intestinal coils are, and (2) the extent of that distention. 

Whether the colon or the small intestine is distended can be determined 
usually without difficulty. There are times, however, when it is by no means 
easy to decide which is distended. The basis of this differentiation has been 
described previously and will not be repeated here. The size of the dis- 
tended coils, bearing in mind the diffraction of the roentgen-rays and the 
enlargement of the image (usually about 25 per cent of an object within 
the peritoneal cavity, with the patient supine), gives helpful information in 
determining whether the obstruction is complete or incomplete and whether 
the distention is of such a grade as to threaten the viability of the bowel wall. 
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The value of the roentgen findings cannot be overestimated when cor- 
related intimately with the clinical findings. To recommend therapy or 
employ it without recourse to roentgen examination is to neglect an im- 
portant source of information. Yet, interpretations reported by the roent- 
genologist without knowledge of the clinical status may be very misleading. 
Roentgenologists, on the basis of their source of evidence alone, diagnose 
obstruction not uncommonly when it does not exist. 

Enemas. Enemas are of no value in determining whether obstruction 
is present. Their chief worth lies in ascertaining whether obstruction in the 
small bowel is complete or not. If a patient has had evacuant enemas and a 
roentgen-ray film indicates that gas is still present in the colon, it indicates 
that gas has succeeded in getting past the obstructive lesion. 

Identification of the Obstruction. In resumé one may say that the 
presence of intestinal colic in correlation with other attendant symptoms or 
physical signs enables one to say that Bowel obstruction has occurred. The 
absence or presence of rebound tenderness determines whether the obstruc- 
tion is simple or strangulating in nature. Whether the obstruction is in the 
small intestine or colon can be stated with surprising accuracy on the basis 
of the absence or presence of vomiting and by the absence or presence of 
intestinal fluid in the gastric aspirations. The return of a brownish feculent- 
like material indicates that the obstruction is in the small bowel. In colonic 
obstructions, gastric fluid, occasionally tinged with bile and air constitutes 
the return ; occasionally, there may be no return. Roentgen-ray observations 
lend helpful confirmatory evidence. Whether the obstruction is complete 
or partial may be determined by the extent of the distention in part; and in 
obstructions of the small intestine the persistence or absence of gas in the 
colon after evacuant enemas * helps to decide. 


TREATMENT 


Strangulating Obstructions. The problem of management of bowel ob- 
struction is an interlocking one between diagnosis and choice of operative 
procedure. Every patient with a strangulating obstruction should be op- 
erated upon at once. The time element looms large in all obstructions of 
this variety. For, with the single exception of thrombosis or embolism of 
the mesenteric vessels, all strangulating obstructions, if operated upon early, 
may be treated as instances of simple obstruction. If the blood supply has 
been interrupted beyond the interval of spontaneous recovery of the gut with 
restoration of blood flow, the gut must be removed. The return of a normal 
color to the gut and pulsation in the vessels are the surgeon’s chief guides in 
determining whether the intestine should be excised or left undisturbed. In 
cases of dubious viability of the bowel, the surgeon may exteriorize it in 
continuity upon the abdominal wall; if viable it may be returned safely later. 
Whereas surgeons have, in the main, considered it hazardous to do primary 
_ *Enemas must not be given in the presence of an inflammatory intraperitoneal lesion for 
lear of disseminating the infection. 
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resections save in selected instances of non-viable bowel for strangulating 
obstructions, with more general adoption of aseptic methods of anastomosis, 
it may prove that primary resection is equally as safe and a much preferable 
procedure to fistulization. 

However valuable other agents of therapy may be, every one is in ac- 
cord that all patients having strangulating obstructions should be submitted 
to early operation. The devitalized bowel brooks no delay. 

Simple Obstruction. It is in this variety of obstruction that the efficacy 
of various remedial agents can be best evaluated. It should be emphasized 
that operation constitutes still the most important agent in the relief of ob- 
struction. In simple obstruction, the operation of election (release of the 
obstructing mechanism) should be confined to early cases. In all late cases 
the compromise procedure of decompression (enterostomy) will save many 
more lives. The evisceration and manipulation of a°distended bowel with 
threatened loss of viability from lofig sustained increases of intraluminal! 
tension cannot be accomplished without risk. Further, the removal of en- 
snarling adhesions which have become agglutinated to the gut is a hazardous 
undertaking which invites spillage and disaster. In such instances an aseptic 
decompression or drainage of the bowel will usually bring relief. In ad- 
hesive types of obstruction, the continuity of the bowel will usually be estab- 
lished automatically by this procedure alone. It is to be freely admitted 
that there is a mortality of treatment as well as of disease. Only operative 
procedures which are accomplished aseptically can be done with little risk. 


CONSERVATIVE THERAPEUTIC MEASURES 


Saline Solution. It has been indicated that the virtue of saline solution 
lies in its ability to restore a disturbed electrolyte balance and to combat de- 
hydration. In all high obstructions in which vomiting is a prominent fea- 
ture and in which dehydration and loss of electrolytes obtain, saline solution 
may improve the patient’s status in the same measure as pouring water on a 
withering flower. Such a measure accomplishes nothing, however, for the 
relief of the obstruction; it merely improves the condition of the patient to 
tolerate what needs to be done to reéstablish intestinal continuity. In pa- 
tients with low obstruction (colonic) in which vomiting may be absent al- 
together, saline solution is in no sense the specific revitalizer that it is for 
high obstructions. 

Transfusion of Blood. In all strangulating obstructions in which the 
imprisoned segment of bowel is long, the loss of blood may be great. This 
situation is heralded by a hurried pulse and a blood pressure which hovers 
around the critical clinical level, 100 to 110 mm. Hg.* A quickened pulse 
unrelieved by the administration of saline solution in a patient who exhibits 
the signs of a strangulating obstruction (intestinal colic plus rebound ab- 

* The 70 to 80 mm. Hg critical level spoken of by the physiologists relates to a situa- 
tion in which the vital centers are threatened if the level of systolic pressure is not elevated. 
It is far safer for surgical house officers to consider the critical level to lie between 100 to 110 
mm. Hg for pre- as well as postoperative patients. 
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dominal tenderness) is an absolute indication for the transfusion of blood. 
A patient with intussusception may bleed to death into the infarcted gut. 
It is startling to observe what transfusion may do for such a patient. 

It has been indicated also that the presence of great distention may retard 
the return flow of blood from the lower extremities. Employment of the 
Trendelenburg position to facilitate drainage of venous blood from the lower 
extremities is, therefore, in order. 

Oxygen. The inhalation of high concentrations of oxygen, as suggested 
by Fine * and his associates, does encourage the migration of nitrogen from 
the bowel. Swallowed air, the chief source of gas in the distended bowel, 
does not leave the bowel ordinarily in appreciable quantities because of the 
high partial pressure of nitrogen in the plasma. When the tension of 
nitrogen in the plasma is reduced to a low level by exclusion of nitrogen in 
the inspired gas the diffusion of nitrogen from the distended gut is encour- 
aged. This measure should be looked upon as an adjunct means of aiding 
deflation rather than as a direct attack upon the obstructing mechanism. 

Conservative Decompression. Since the effectiveness of decompression 
in accomplishing relief of distention in certain types of acute mechanical ob- 
struction was demonstrated in 1931,° this method has come to be widely em- 
ployed, largely as an ancillary mode of aiding deflation. The absolute con- 
traindications (strangulating obstructions and obstructions of the colon 
with great distention), the indications, as well as the relative indications 


and contraindications were pointed out in 1931. These have remained 
essentially the same. Accepting published literature on the subject as an 


indication of the extent to which suction applied to an inlying duodenal 
tube is employed in the management of simple bowel obstruction, one gathers 
the impression quite definitely that it is regarded essentially as an adjunct 
agent, being valuable in the pre- as well as postoperative management. The 
published experience of a few clinics with its use would indicate, however, 
that by its use alone, not infrequently, decompression may be achieved in 
certain types of mechanical obstruction. 

The item of accurate diagnosis, the use of frequent bed-side films, and 
the willingness on the part of house officers to spend hours diligently aiding 
the progress of the tube into the gut are requisites, without which the method 
cannot often succeed. One cannot put a tube into the stomach and come 
back after the lapse of four to six hours and expect decompression to have 
occurred. Though even this may happen! That the method has virtue is 
evidenced by the low mortality rate in the group of cases in which decom- 
pression is achieved by this method (tables 4, 5 and 6).’* An undesirable 
feature of the method is that one does not succeed in decompressing, by any 
means, all cases in which its use is tried. It is not difficult to understand that 
through the use of decompression operation may be deferred until the pa- 
tient is an even worse risk for operative intervention than he was initially. 
The possibility of this error in judgment is the chief hazard of the method 
provided that initially it is used only in suitable cases. If suction is used 
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with discretion and the clinician three or four times a day resurveys the 

situation from the standpoint of the patient’s condition and the findings in 

films of the abdomen the writer has the impression that this conservative 

regimen is fully justified."° The writer is convinced from his own ex- 
TABLE IV 


Summary of Mortality of Cases of Acute Mechanical Obstruction of Small Intestine Treat: 
at University Hospital between June 1, 1931 and June 1, 1938 











a Number of Deaths Per cent 
' “| Related to Obstruction | Mortality 
All treated cases: 
Total mortality by patients. . 156 28 17.9 
a a we 6 2 
Total mortality by cases... .. 190 | 28 14.7 
All cases treated by suction: 
Total mortality by patients 96 15 5.6 
Total mortality by cases...... : 126 15 11.9 
Cases decompressed by suction: 
Total mortality by patients 64 5 7.8 
Total mortality by cases tae 83 | 5 6.0 
TABLE V 


Division of Cases and Mode of Management with Mortality 


Corrected 





Number of Per cent Per cent 
Mortality Unrelated Mortality 
ae ee a Deaths 
Patients Cases | Deaths | Patient | Case Patient | Case 
GrouP !. The Suction 
Group 
Al 57 os i ww i as 15.1 6 7 6.0 
4 eee : 17 | 17 1 5.9 5.9 0 5.9 5.9 
Pa ie veges yo i 38 43 14 36.8 | 32.6 4 26.3 23.3 
Group II. Patients treated 
by immediate op- 
eration 
A‘ 5 6 | 2 40.0 | 33.3 | 20.0 16.6 
aa 45 47 9 20.0 19.1 0 20.0 | 19.1 
Be Faun eiaik giana ae 15 | 15 6 40.9 | 40.0 0 40.0 | 40.0 
GrovuP III. Miscellaneous 
i 16 16 6 37.5 | 37.5 1 Sa. laos 





1 Patients in whom suction applied to an inlying duodenal tube was the only treatment 
directed at the relief of the obstruction (no operation). 

? Patients decompressed by suction but operated upon subsequently because of demon 
strated or conjectured persistence of obstructive mechanism. 

3 Patients in whom suction was unsuccessful in effecting decompression and in whom 
operation became necessary for satisfactory relief from acute obstruction. 

‘ Intraperitoneal obstructions. 

5 Strangulated or incarcerated hernias. 

6 Intussusception—several late cases in this group. 

7A miscellaneous group in which no therapy directed at the relief of obstruction was 
carried out because: the patient was moribund or dead on arrival at the ward; the obstructio 
had righted itself spontaneously; or the presence of obstruction was not recognized, 
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TABLE VI 


Per cent of Patients Treated by Suction Alone 
Patients Cases 


Group I. The Suction Group 
A. Patients in whom suction applied to an inlying duodenal tube 
was the only treatment directed at the relief of the obstruction 
(no operation) 36.5% 34.7% 
B. Patients decompressed by suction but oper 
quently because of demonstrated or conjectured persistence of 


ited upon subse- 


obstructive mechanism 10.9% 8.9% 
C. Patients in whom suction was unsuccessful in effecting decom- 

pression and in whom operation became necessary for satisfac- 

tory relief from acute obstruction 24.4% 22.6% 


Total patients decompressed by suction only—47.4% 
lotal cases decompressed by suction only—43.6% 


perience that aseptic operative decompression in late cases of simple obstruc- 
tion can be accomplished without great risk, granted that the transperitoneal 
route of absorption has not been opened up by long sustained rises of intra- 
luminal pressure which have vitiated the viability of the gut wall. 

The Miller-Abbott * tube is undoubtedly a distinct improvement in en- 
couraging migration of the tube down the gut. In the experience of this 
clinic, however, the indications for the suction method in the management 
of mechanical obstruction have not been increased by its use. 

It need scarcely be added that fluid must be restored by para-oral routes, 
in amounts adequate to cover both the ordinary fluid and mineral require- 
ment of the body as well as the amount recovered by aspiration from the 
intestinal canal. 

Lessons Taught by Suction. 
ment of distentions of many types has constituted a means of learning the 
It has taught us 


The wide use of suction in the manage- 


behavior of conditions, previously not well understood. 
that distention of the stomach and upper reaches of the bowel is the chief 
cause of postoperative vomiting. Clinicians have learned that distention 
may be prophylactically avoided by early employment of suction after opera- 
tion to remove swallowed air and increments of fluid which accumulate in 
the upper reaches of the gastrointestinal canal and that the prevention of 
postoperative distention does away practically with the early postoperative 
mechanical obstructions. It has taught us also that patients die of peri- 
tonitis from peritoneal infection and that relieving distention may not alter 


the situation. 


SUMMARY 


The intelligent management of bowel obstruction envisages an under- 
standing of the effects of obstruction, its recognition, and an accurate ap- 
praisal of the true value of therapeutic agents. 

A careful coordination of clinical and roentgen findings will usually in- 


dicate with accuracy: (1) whether obstruction is present; (2) whether it is 
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simple or strangulating in character; (3) where the obstruction is; (4) 
whether the obstruction is complete or incomplete. Unfortunately the exact 
variety of obstruction and the manner in which the bowel is obstructed may 
not be disclosed without operative intervention and even then its precise 
nature may remain somewhat in doubt. 

The old axiom that the high obstructions are the most serious should be 
altered. Low obstructions hold far greater risk to life in that sustained 
intraluminal pressures threaten the viability of the bowel wall. Vomiting 
obviates this occurrence in high obstructions and the fluid and mineral loss 
can be replaced simply by free administration of saline solution. All low 
obstructions need early decompression of the bowel to maintain a normal 
blood flow. Blood loss is a factor to be reckoned with in all strangulating 


obstructions. 
Saline solution, transfusion of blood, and oxygen are adjunct measures 


of treatment, all of which have their indications. The direct measures of 
relief are operation and suction applied to an indwelling duodenal tube. 
Operation is still the most dependable agent in the relief of mechanical ob- 
structions, but suction renders operation unnecessary in certain types of 
cases. 
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HISTOLOGIC STRUCTURE OF CARCINOMAS OF 
THE STOMACH AND QUALITY OF 
GASTRIC SECRETIONS * 

By ALEXANDER Brunscuwic, M.D., and T. Howarp CrarKE, M.D.,7 
Chicago, Illinois 


THE high incidence of hyposecretion of the stomach, hypochlorhydria 
and achlorhydria accompanying gastric cancer has long been known. ‘The 
exact incidence varies in different statistics, and will also vary of course with 
the age of any group of patients since the frequency of achlorhydria unac- 
companied by other apparent abnormalities increases with age. 

In a group of 70 patients at the University of Chicago Clinics in whom 
carcinoma of the stomach was verified at operation or necropsy and who 
were for the most part in middle or advanced age, 38 (59 per cent) exhibited 
achlorhydria, 11 (16 per cent) exhibited hypochlorhydria and 21 (30 per 
cent) exhibited a normal type of gastric secretion. A little over half of the 
tests consisted of Ewald meals, in the remainder gastric secretion was tested 
by histamine. If histamine tests had been employed in every instance it is 
quite probable that the incidence of achlorhydrias in this series would have 
been reduced. 

The cause of the high incidence of achlorhydria accompanying gastric 
cancer has been the subject of considerable speculation and a detailed review 
of this is beyond the scope of this report. Suffice it to state that one of the 
most favored hypotheses at present is that it is due to gastritis, the result of 
or preceding the development of the cancer. This hypothesis, in the writer's 
opinion, meets with serious objection in that gastritis acute or chronic is by 
no means invariably associated with achlorhydria. And furthermore the 
moderate to severe gastritis observed in some instances of peptic ulcer is 
accompanied by at least normal degrees of acidity and frequently by hyper- 
chlorhydria. 

That the achlorhydria might be the result of the action upon the gastric 
mucosa of some factor elaborated by the tumor is a possibility that has been 
previously suggested but has received little serious consideration. If such a 
factor existed and since not all carcinomas are accompanied by achlorhydria 
it naturally follows that possibly some types of gastric carcinomas would be 
accompanied more often by achlorhydria or hypochlorhydria while other 
types would be relatively less often accompanied by such changes in secre- 
tion. A search of the literature has failed to reveal any attempts to correlate 
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in significant numbers of cases, the quality of gastric secretion with the 
histologic types of the gastric cancer. The following report consists of such 
a study made in the series of cases mentioned above. To complete the ob 
servations note was also taken of the size and location of the lesions, al- 
though it has been amply shown by previous authors that these factors bear 
little relationship to the quality of secretion. 

In the older literature it is stated that as carcinomas increase in size the 
character of gastric secretion becomes proportionately more altered toward 
reduction of volume and free acid. This would imply that in general there 
is little alteration at the inception of the growth. If the above were true 
there should be a definite relationship between size of lesion and character of 
gastric secretion. Of the 70 cases here studied reasonably accurate data as 
to size of the growth were available in 62 instances. The sizes were com- 
puted roughly in terms of square centimeters of surface of the lesions and 
these compared to the quality of secretion. The results are as follows: 


(a) In 28 achlorhydric stomachs the average size of the lesion was 42 


sq. cm. 
(b) Of 8 stomachs exhibiting hypochlorhydria 2 were infiltrating 
growths involving the major portion of the stomach. And in the remaining 


6, the average size of the lesion was 24 sq. cm. 
(c) In 16 stomachs exhibiting a normal type of secretion the averag« 
size of the lesion was 21 sq. cm. 


This might at first glance be taken to indicate a definite relationship be- 
tween size of the tumor and achlorhydria. However, of the 28 achlorhydric 
stomachs 12 exhibited lesions varying in size from 6 to 24 sq. cm. with an 
average of 14.8sq.cm. And in the group of 16 stomachs with normal types 
of secretion 5 exhibited lesions varying from 36 to 80 sq. cm. with an aver- 
age of 49 sq. cm. 

Location of the Neoplasm. In 52 cases the location of the lesion was 
compared with the character of gastric secretion. The results are tabulated 
as follows: 


Location of the Neoplasm 


Type of Secretion | 





. | . . - . . 
Pyloric Mid- Cardiac Entire Stomach 
Region | Stomach | Region Involved 
| o— aa — — a —_ — 
Achlorhydria 24 cases | 12 cases 2 cases 2 cases 
Hypochlorhydria | 4 cases 1 case 1 case 
Normal type 5 cases 9 cases | 1 case 


It would appear that no hard and fast relationship exists between the 
character of the secretion and the location of the tumor in this series. Ot 
the 25 cases regarded as arising in the mid-stomach, half were accompanied 
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by a normal type of acid secretion or a hypochlorhydric juice. The higher 
incidence of achlorhydria observed in pyloric tumors might be explained on 
the assumption that in this group varying degrees of obstruction occurred 
more frequently than in cases in which the growths were located higher in 
the stomach and that such obstruction in the presence of carcinoma would in 
itself favor suppression of secretion and free acid. 

Histologic Type of the Carcinoma. In 68 instances adequate material 
was available to permit of a histologic classification of the lesions. The sec- 
tions were stained by hematoxylin and eosin. ‘This classification was made 
as follows: 

Adenocarcinoma. Marked tendency of the neoplastic cells to form 
tubules with lumina varying in size. 





Medullary—predominant tendency of the cells to grow as solid masses 
with occasional tubular formation. ‘This group includes the small cell types 


which are sometimes mistaken for round cell sarcoma. 

Papillary— 

Gelatinous—formation of mucinous-like substances within the growth. 
Typical colloid carcinomas are included in this group. 

Scirrhous—infiltrating small cords of neoplastic cells with or without 
marked fibroplastic reaction about them and occasional tendency to form 


tubules. 


The results are tabulated as follows: 


Achlorhvydri H ypochlorhydri Normal Type of 
Juices Juices Secretions 
1. Adenocarcinoma 15 cases 3 cases 5 cases 
2 Medullary 8 cases 2 cases 6 cases 
3. Papillary 6 cases 2 cases 
4. Gelatinous 6 cases 4 cases 4 cases 
5. Scirrhous 0 1 case 5 cases 


Among the first four groups there is no evidence to indicate a definite 
f secretion. In the fifth 


relationship between histologic type and quality « 
group comprising six cases there were no instances of achlorhydria, in five 
the secretions were of normal character and one exhibited hyposecretion. 
The relatively small number of this group in the series coupled with the fact 
that in other instances no correlation was possible renders the data concern 
ing it of very limited importance. The most that can be said is that in this 
series scirrhous carcinomas were not accompanied by achlorhydria whereas 
all the other types exhibited a high incidence of such secretion. 


DISCUSSION 


The several histologic types indicate several histogenetic histories in 
gastric cancer. Whether this also indicates several possible etiologies re- 
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lated to the various cell types is a question which of course cannot be an 
swered. By inference, from the experimental work with carcinogenic 
hydrocarbons it would appear that varying histologic structure does not 
necessarily indicate varying etiology since the same hydrocarbon can be 
made to produce different histologic types of malignant neoplasms depend- 
ing upon the normal tissues with which it is brought into contact (epi 
dermoid carcinoma if applied to the skin, sarcoma if injected in the sub- 
cutaneous tissues ). 

That achlorhydria is observed in high incidence irrespective of cell type 
in gastric cancer would thus indicate that it is not the result of factors asso- 
ciated with the etiology of any specific histologic type. 

In considering the question it should be borne in mind that a normal 
mechanism for inhibition of gastric secretion exists in the form of a “ hor- 
mone ” enterogastrone (Lim, Ivy*) in the mucosa of the upper small bowel, 
which is liberated by contact of this tissue with fat. That achlorhydria in 
cancer is the result of a stimulation of this mechanism under the conditions 
leading to or as a result of the formation of carcinoma in the stomach is a 
possible explanation for the occurrence of the phenomena. ‘That it might 
also be the result of another substance formed prior to or accompanying 
gastric cancer, which exerts perhaps among other things an inhibitory effect 
upon secretion and free acid liberation is another possibility worthy of 
further study. 

SUMMARY 


In a series of 68 cases of carcinoma of the stomach representing several 
histologic types no correlation could be determined between the latter and 
the character of gastric secretion from such stomachs. 
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TREATMENT OF PNEUMOCOCCIC PNEUMONIA; 
A COMPARATIVE STUDY OF 351 PATIENTS 
TREATED AT THE PHILADELPHIA 
GENERAL HOSPITAL * 


By Leon Scuwartz, M.D., Harrison F. Firpprn, M.D., and WILLIAM 
G. Turnsutt, M.D., Philadelphia, Pennsylvania 


DurRING the past few years a number of significant contributions to the 
therapy of pneumococcic pneumonia have been made. Cole’ and his co- 
workers and others * *** have demonstrated the efficacy of serum therapy. 
More recently, sulfapyridine ° has been found to be highly effective against 
the pneumococcus, and from early reports * * it seems to be of unquestioned 
value in the treatment of pneumonia due to this organism. Both sero- and 
chemotherapy have gained many advocates, although there are still some * 
who rely on non-specific remedies and claim equally good results. To evalu- 
ate the comparative merits of the various therapeutic agents now available 
it will be necessary to accumulate extensive data from different sources over 
Of considerable value would be data collected in a single 


a period of years. 
In 


community or hospital where different methods of therapy were used. 
this study we are presenting data from the Philadelphia General Hospital 
during the past pneumonia season (1938-1939) with the object of com- 
paring the effectiveness of the several forms of treatment. In addition, the 
total mortality of the series can be compared to that of the past few years. 
The need for progress in the therapy of pneumonia is indicated by the high 
mortality rate of the disease among the patients admitted to a large city hos- 
pital. During 1936, 1937, and 1938 (January 1 to August 15) there were 
535 typed adult pneumonia patients admitted to this hospital, with mortality 
rates of 35.2 per cent, 35.4 per cent, and 35.2 per cent respectively. The 
relatively small number of typed pneumococcic pneumonia patients reported 
during the past few years as compared to those in the present report is due 
to the more complete typing of the pneumococci with the further develop- 


ment and availability of specific anti-sera. 


METHOD oF STUDY 


Selection of Cases: The present study is based on 351 adult patients with 
typed pneumococcic pneumonia admitted to the Philadelphia General Hos- 
pital between August 15, 1938 and May 15, 1939. The diagnosis of pneu- 
monia was established in each patient by the clinical history, and physical 
examination. In all patients included in this report a typed pneumococcus 
was recovered from the sputum or blood stream. Blood cultures were taken 

* Received for publication August 11, 1939. 
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in every instance, but some of these were not obtained until a few hours after 
treatment had been started. In the majority of patients the diagnosis was 
confirmed by roentgen-ray examination. The form of treatment used in 
each patient was left to the discretion of the chief of the service to which 
the patient was admitted. Specific serum, when indicated, was given rou- 
tinely by several services, and, if serum was not available, sulfapyridine 
therapy or non-specific measures were employed. Sulfapyridine was used 
almost entirely on. some of the services regardless of the type of pneumo- 
coccus and the duration of the disease. A number of patients fell into the 
non-specifically treated group because the pneumonia was in the process of 
resolution at the time of admission. None of these latter patients died. A 
small group received both serum and sulfapyridine. The non-specifically 
treated group received the usual supportive and symptomatic measures af 
forded any patient suffering with pneumonia, including oxygen therapy 
when it was indicated. 

In those patients given serum there was considerable variation in the 
mode of administration and in the total amount of serum given because of 
the number of services involved. The serum was obtained, for the most 
part, from the Pennsylvania State Department of Health. Sulfapyridine * 
treatment was given according to the schedule described by our group‘ in a 
previous communication. 


COMPARATIVE THERAPEUTIC RESULTS 


The comparative therapeutic results as obtained with non-specific treat- 
ment, with serum, and with sulfapyridine + are shown in table 1. The 
largest number of patients, 95, were in the Type I group. The mortality in 
the Type I cases was 3.3 per cent in the group to which sulfapyridine was 
administered and 11.1 per cent in the serum treated group. In the Type I! 
group only 31 patients were observed. The non-specifically treated patients 
in this group represented those of advanced resolution on admission. There 
were 57 patients with Type III pneumonia, 16.2 per cent of the entire study. 
Serum was not available for these patients, and the mortality of 21.9 per cent 
obtained when sulfapyridine was used can be compared only with the 50 per 
cent mortality of the non-specifically treated group. The higher types of 
pneumonia were represented in scattered numbers and are too few to be of 
statistical significance. 

Not included in table 1 are 14 patients who received both serum and 
sulfapyridine. In eight of these patients sulfapyridine was given only after 
apparent failure of serum-therapy. Although the disease was particularly 
severe in this group, only one patient died. The fatal case was a Type VII 
blood stream infection terminating fatally after two weeks of intensiv: 

* The sulfapyridine was supplied to us through the courtesy of Merck and Company, 


Rahway, New Jersey. 
t Most of the sulfapyridine treated patients are included in another report by our group 
(Am. Jr. Med. Sci.—in press). 
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TABLE I 


Mortality and Incidence According to Pneumococcus Type 


Non-specific Treatment Serum Tre S | I t 
Type 
Number Deaths Mortality! >} I De Mortalit Number De { t 
per cent per cent per ce nt 
I 8 3 37.5 27 3 11.1 60 2 3.3 
I] 3 0 0.0 6 I 16.7 2? 1 45 
III 16 8 50.0 41 9 21.9 
I\ 4 1 25.0 | 0 0.0 14 1 7.2 
V 5 1 20.0 2 0 0.0 26 1 38 
VI 1 0 0.0 5 0 0.0 
VII 4 0 0.0 } 0 0.0 1] 1 9] 
VIII 6 0 0.0 6 0 0.0 11 l 9.1 
[LX 1 0 0.0 2 0 0.0 
4 ) 0 0.0 
XI l 0 0.0 1 1 100.0 
XII 4 1 25.0 
XIII 1 0 0.0 
XIV 3 0 0.0 9 0 0.0 
XV 1 0 0.0 4 1 25.0 
XVI 3 1 33.3 
XVII 1 0 0.0 
XIX 5 1 20.0 
XX 2 2 100.0 3 0 0.0 
XXII 1 0 0.0 
XXIII 2 0 0.0 
XXI\ 2 0 0.0 
XXVII 3 0 0.0 
XXVIII 1 1 100.0 
yo ab 4 1 1 100.0 1 0 0.0 
XXXI 1 1 100.0 
POTAL 54 17 31.5 50 5 10.0 233 21 9.0 


therapy. Serum was given to five patients after failure of sulfapyridine to 
bring about the usual prompt therapeutic effect. None of these patients 
died. In addition, one patient with a Type IX blood stream infection, with 
a white blood count of 3300 (polys. 80 per cent) on admission, was given 
sulfapyridine. After 8 gm. had been administered, the drug was discon- 
tinued due to a progressive leukopenia (white blood cells 1500: polymorpho- 
nuclears 35 per cent). The patient then received serum (rabbit) with no 
apparent therapeutic effect and death followed within 24 hours. 

In table 2 is shown the incidence of positive blood stream infections and 
their effect on mortality in the three therapeutic groups. The comparatively 
small number of patients with positive blood stream infections makes these 
data of questionable statistical significance. The relatively high mortality 
in patients with a bacteremia treated with sulfapyridine, and the lower mor- 
tality in patients treated with serum suggest that serum may have its greatest 


value in the management of patients with a positive blood culture. 

The influence on the mortality of the day of the disease when treatment 
was begun is summarized for the three groups in table 3. As would be ex- 
pected there was an increased mortality rate in the serum treated patients 
when therapy was delayed. This held true to a lesser extent in the sulfa- 
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TABLE II 


Incidence of Bacteremia and Its Effect on Mortality Rate 











| 
Total Deaths |Total Mortality 





























Treatment Blood Culture Number | 
per cent 

Positive 6 3 50.0 

Non-specific Negative 48 14 29.2 
Total 54 | 17 31.5 

Positive 8 | 0 | 0.0 

Serum Negative 42 | § 11.9 
Total 50 | 5 10.0 

Positive 25 | 5 20.( 

Sulfapyridine Negative 208 16 i 
Total | 233 | 21 9.0 

— 








TABLE III 


Influence of the Day of the Disease when Treatment was Begun 











Non-specific Treatment | Serum Treatment Sulfapyridine Treatment 


Day Treat- 
ment Began 





Deaths | Mortality Number | Deaths | Mortality 





| al 
Number Deaths | Mortality] Number 

















per cent!| | | per cent| per cent 
1 2 0 | 0.0 4 0 | 00 | 18 | 1 | 5.5 
2 7 1 14.3 | 19 } 4 5.3 | 32 1 3.1 
3 5 4 | 80.0 | 9 1 | 111 | 34 0 0.0 
4 9 | 6 | 66.7 | 12 2 | 16.7 45 3 6.7 
5 | 8 | 3 | 375 | 6 1 16.7 39 5 12.8 
6 8 | 0 | 00 — — — 23 4 17.4 
am ef 4 16.7 an oe " 18 3 16.7 
8 ; = | g 66.7 | — — — 7 0 0.0 
9 | 2 | 0 | 00 — — — 3 1 33.3 
9+ | 4 | 0 | 00; — |] — — 14 3 21.4 


| | | | is 





pyridine treated group. ‘The highest death rate took place in the advanced 
age groups as shown in table 4. The fatal cases are briefly presented in 
tables 5 and 6. 

TABLE IV 


Influence of Age Groups on Mortality 
































. Non-specific Treatment Serum Treatment Sulfapyridine Treatment 
Couns x Seer wrested 
Number | Deaths Mortality; Number | Deaths Mortality; Number | Deaths | Mortality 
| SEE ESE ae ace: 
years per cent per cent | per cent 
12-19 7 1 14.3 8 — 0.0 22 | — | 0.0 
20-29 11 2 18.2 13 1 7.7 44 | 1 | oe 
30-39 6 1 16.7 16 2 12.5 48 | 3 6.3 
40-49 9 2 22.2 6 1 16.7 58 6 10.4 
50-59 11 6 | 54.5 5 1 20.0 | 33 4 12.1 
60-69 6 4 | 66.7 1 | oO 0.0 | 20 3 15.0 
70 and over 4 1 25.0 | 1 | 0 0.0 8 4 50.0 i 





——— 
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TABLE V 


Analysis of Fatal Serum-Treated Cases 





| Day of Dis- 











Number Age | ease Treat- Type Total Dosage Remarks 
ment Began 
years units 

1 29S | 3 300,000 | None 

2 58 5 1 | 200,000 Jaundice 

3 45 4 2 160,000 Acutely ill on admission 
4 39 4 ] 60,000 Hypertensive 

5 35 2 | 1] | 160,000 | Alcoholic 

| rabbit) 
ee — ha Se Mak Ms 7 
Analysis of Non-specific-Treated Cases 

1 17 5 1 None 

2 33 3 1 Bacteremia 

3 54 8 ] Moribund on admission 
4 56 8 3 None 

5 58 4 3 None 

6 | 48 5 3 None 

7 60 4 3 Bacteremia 

8 54 5 3 Cardiac failure 

9 21 4 5 Chyrotoxicosis 
10 45 4 20 Bacteremia 

11 50 3 29 None 

12 50 3 29 None 
13 71 7 3 None 
14 60 2 31 Moribund on admission 
15 29 3 20 Cardiac decompensation 
16 65 4 4 Developed empyema 
17 69 3 a Heart disease 


| 
| 


INFLUENCE OF THERAPY ON THE COURSE OF THE DISEASE 


In comparing various methods of therapy, we have attempted to evaluate 
their influence on the course of the disease as well as their influence on the 
death rate. The most striking observation in the serum and sulfapyridine 
treated patients was the frequency with which the institution of treatment 
was followed within 24 to 48 hours by a critical drop in temperature (see 
table 7). This was particularly true in those receiving sulfapyridine. In 
the non-specifically treated group the prompt fall in temperature was, in many 
instances, associated with advanced resolution at the time of admission to 
the hospital. No significant differences could be detected by physical or 
roentgen-ray examinations in the rate of resolution in the three therapeutic 
groups. In the serum and sulfapyridine treated patients the early drop in 
temperature was usually followed by definite clinical improvement which was 
not necessarily accompanied at once by any appreciable change in the lung 


sion 
signs. 
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TABLE VI 


Analysis of Fatal Sulfapyridine-Treated Cases 














Day of Dis- | Total 
Number| Age ease Treat- | Type | De = . Remarks 
| ment Began —_ 
years | gm. 
1 44 6 1 8 | Moribund on admission 
y 73 1 2 24 | None 
3 47 8+ 3 20 Bacterial endocarditis 
4 79 5 3 25 | Cardiac failure 
5 58 7+ 3 25 | Chronic alcoholism 
6 45 9 3 19 | Bacteremia 
7 90 4 3 3 | Moribund on admission 
8 62 5 4 11 Moribund on admission. Bacteremia 
- | ome 6 7 35 | Meningitis. Empyema. Bacteremia 
10 40 14+ 8 4 | Moribund on admission 
11 56 5 15 25 Cardiac failure 
12 37 7+ 16 5 | Paresis. Moribund when treatment 
started. Bacteremia 
13 37 7 28 25 | Temperature normal, lungs clear, se- 
vere diabetes, insulin shock 
14 } 40 4 12 8 Alcoholic. Uremic 
15 63 6 3 25 Cardiac failure 
16 52 4 1 16 Moribund on admission. Diabetic 
17 29 6 19 8 Chronic alcoholism 
18 78 5 5 4 Moribund on admission 
19 52 5 3 25 Cardiac failure. Recovered from 
pneumonia. Bacteremia 
20 47 14 3 9 | Moribund on admission. Cardia 
failure 
21 66 2 3 | 35 | Cardiac failure 


TABLE VII 


Type of Treatment 
Day of Fall 
in Temperature 











Non-specific Serum Sulfapyridine 
per cent per cent per cent 
1 21.6 8.9 61.2 
2 27.3 40.0 20.8 
2 2.7 17.8 5.6 
4 24.3 22.2 4.2 
4+ 24.3 11.1 8.0 


COMPLICATIONS 


Empyema proved the most frequent complication, occurring once in the 
non-specifically treated group and in five patients in each of the serum and 
sulfapyridine treated groups, an incidence of 10 per cent, in those receiving 
serum and 2.3 per cent in the sulfapyridine group. The low incidence of 
empyema in the non-specifically treated group may be due to the fact that 
the number of Type I infections in this group is comparatively small. Mas- 
sive pleural effusions were observed in 6 patients, one in the serum treated 


thee 


Las AMD: 0 
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group and five in the drug treated group. Delayed resolution was detected 
in four sulfapyridine treated patients. Meningitis occurred in one instance 
in this same group. It is our belief that abdominal distention was less in 
the serum and sulfapyridine treated patients than in the non-specifically 


treated group. 
Toxic REACTIONS 


In the serum treated patients there was one instance of an immediate 
serum reaction and four patients developed delayed serum sickness. The 
most common untoward effects in the sulfapyridine treated group were 
nausea and vomiting. Nausea occurred in approximately 85 per cent of 
the patients, being most severe during the first 24 hours of drug treatment. 
Vomiting was seen in 52 per cent of the patients, but was severe in only six 
instances. In none was the vomiting severe enough to necessitate the dis- 
continuance of sulfapyridine before a satisfactory therapeutic effect had been 
obtained. Drug fever occurred in 11 patients, mild hallucinatory psychoses 
developed in four, and two showed progressive leukopenia. The red count 
and hemoglobin likewise fell in a number of cases, but in view of the marked 
dehydration of most of the patients on admission it was difficult to evaluate 
this apparent secondary anemia. This drop in the red count and hemoglobin 
was observed in all three therapeutic groups but more so in the sulfapyridine 
treated patients. No cases of acute hemolytic anemia were observed. In 
addition, there were 11 instances of microscopic hematuria and one with 
gross hematuria following the administration of sulfapyridine. Azotemia 
without hematuria developed in one patient after receiving the drug, but 
after therapy was stopped the blood urea nitrogen returned to normal. The 
drug was given for the second time and the elevated blood urea nitrogen 


re-occurred, dropping again with a cessation of sulfapyridine 


COMMENT 


We realize that enough data have not been accumulated as yet to evaluate 
adequately the comparative merits of the various forms of treatment. We 
believe that serum and sulfapyridine have aided materially in the reduction 
of the mortality rate of pneumococcic pneumonia at the Philadelphia General 
Hospital from approximately 35 per cent for the past few years, to 12.5 per 
cent for the cases considered in this report. In this hospital serum has been 
used for the past few years but in only a comparatively small percentage of 
patients. 

Whether the low mortality figure of the past pneumonia season indicates 
a reduction in the severity of the disease cannot be ascertained at this time. 
While a variation in the virulence of the pneumococcus is possible, this varia- 
tion is less apt to occur in the lower types, particularly in Type I infections. 
In this paper we have presented 95 cases of Type I pneumonia with mortality 
rates of 37.5 per cent, 11.1 per cent, and 3.3 per cent in the non-specific, 
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serum, and sulfapyridine treated groups respectively. The only definite con- 
clusion which we may draw from these figures is that serum therapy and 
sulfapyridine therapy both represent significant advances in the treatment of 
pneumococcal pneumonia. Whether the combination of serum and sulfa- 
pyridine will prove more effective than either alone cannot be ascertained 


until more data are collected. 


SUMMARY 


1. A comparative study of the efficacy of various forms of treatment 
in 351 adult pneumococcic pneumonia patients treated at the Philadelphia 
General Hospital between August 15, 1938 and May 15, 1939 is presented. 

2. Mortality rates of 31.5 per cent, 10.0 per cent, and 9.0 per cent were 
obtained with non-specific, serum, and sulfapyridine treatment respectively. 

3. The total mortality rate of this series, 12.5 per cent, is compared to 
that of approximately 35.0 per cent for the past few years. 
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PICROTOXIN IN THE TREATMENT OF ACUTE 
BARBITURATE POISONING; A REVIEW 
OF THE LITERATURE WITH 
REPORT OF TWO CASES * 


By Epwarp C. REIFENSTEIN, JR., M.D., and Epwarp C, REIFENSTEIN, SR., 
M.D., F.A.C.P., Syracuse, New York; With Collaboration of Justin W. 
MIGNAULT, M.D., Baldwinsville, New York, and ANGELO 
J. RAFFAELE,+ M.D., Syracuse, New York 


ACUTE poisoning with barbituric acid compounds ranks today as one of 
the commonest forms of acute drug intoxication; therefore, it has become 
a necessity for physicians to be familiar with the most satisfactory methods 
of treating this condition. A review of the recent clinical reports in the 
literature seems to indicate that picrotoxin, properly employed, is at present 
the most successful antidote for barbiturate poisoning. Table 1 summarizes 
the data of the cases in these reports. To them we are adding the two 
cases herein recorded, one of which is of unusual interest because the patient 
recovered after the ingestion of what we believe is the largest dose of barbital 
as yet reported in a picrotoxin-treated case. 


Case REPORT 


Case 1. S. T. N., a woman, aged 39, white, weighing 142 pounds (64.5 kg.), 
after being despondent for several weeks, swallowed with suicidal intent 49 five grain 
tablets of barbital, a total dose of 245 grains (16.3 gm.). She was found in deep coma 
about 14 hours later. Dr. J. W. M., who was called, brought her at once to St. 
Joseph’s Hospital, Syracuse. Apparently no vomiting had occurred, so it may be 
assumed that the entire dose was retained. 

When first seen by Dr. E. C. R., Sr., in consultation, the patient was unconscious, 
with constricted pupils, insensitive corneae, and absent reflexes. The heart sounds 
were of good quality; the lungs without moisture. Respiration was regular but shal- 
low with a rate of 40 per minute; the pulse was 104 beats per minute and the rectal 
temperature 96.8° F. The blood pressure was 80 mm. of mercury systolic and 70 mm. 
diastolic. A bleb the size of a quarter was present over the outer surface of each 
ankle. The patient received immediately a gastric lavage with sodium bicarbonate 
solution from which clear returns were obtained. An attempt was made to secure 
picrotoxin, but none could be found in any of the local hospitals. During the interim 
she was given caffeine sodium benzoate 0.5 gm. intramuscularly every hour ; coramine 
1.5 c.c. intramuscularly every one half hour for six doses and then every hour; oxygen 
and carbon dioxide continuously by tent; and an intravenous infusion of 1000 c.c. of 
5 per cent dextrose and 1000 c.c. of normal saline. A retention catheter was inserted. 

Nine hours after admission and 23 hours after ingestion, the condition of the 
patient had failed to improve in spite of treatment, and a fatal outcome seemed cer- 
tain. Moist bubbling rales were present in the chest and the respiration was noisy. 


* Received for publication November 9, 1938. 
From the Department of Medicine of the Syracuse University College of Medicine. 
7 Interne, St. Joseph’s Hospital, Syracuse, N. Y 
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Mucus was aspirated from the throat at frequent intervals. At this time a supply of 
picrotoxin * was located, and, under the supervision of Drs. E. C. R., Sr., E. C. R., Jr. 
and J. W. M., during the next few hours an infusion of 250 c.c. of 5 per cent dex- 
trose containing 216 mg. of picrotoxin was given by vein slowly and intermittently 


[his was alternated with an infusion of 500 c.c. of 50 per cent sucrose intravenously 
which produced marked diuresis. About one hour after the picrotoxin was begun the 


patient reacted for the first time to painful stimuli; six hours later she began to groan 
occasionally. Ten hours after picrotoxin was first administered, an intravenous 1n- 
fusion of 2000 c.c. of 5 per cent dextrose containing 20 mg. of picrotoxin was begun 
and allowed to run in slowly during a period of four hours This was followed by 
an infusion of 500 c.c. of 50 per cent sucrose which produced diuresis as before rhe 
caffeine and the coramine were continued. While this treatment was being given the 
patient began to move her head from side to side, and to raise her arms 

Forty-seven hours after ingestion of the barbita nd 24 hours after the picro- 
toxin therapy was instituted the patient was considerably improved. The moisture 
had disappeared from the chest; the pulse was of better quality and its rate 112 beats 


per minute; the respirations were 36 per minute; and the blood pressure had risen to 


118 mm. of mercury systolic and 60 mm. diastolic. During the next eight hours 60 
mg. of picrotoxin in an infusion of 1000 c.c. of 5 per cent dextrose were admin 
istered slowly and intermittently by vei This was again 1 ed by an intravenous 
infusion of 500 c.c. of 50 per cent sucrose. Impacted feces were removed by a re- 
tention enema and a colonic irrigation. The patient became increasingly more restless, 


moved her head and shoulders, and opened her eyes, but was not fully conscious. 
Fifty-nine hours after ingestion the patient would open her eyes when called 
From then on picrotoxin 3 mg. was given intramuscularly every three hours 


[he coramine and the caffeine were continued. An intravenous infusion of 500 c.c 
of 50 per cent sucrose was administered, followed later by an intravenous infusion 
of 1000 c.c. of 5 per cent dextrose and 500 c.c. of normal saline \bout 73 hours 
after ingestion the patient became conscious, asked for her husband, and took sips of 
water. At that time the picrotoxin was discontinued, six doses (18 mg.) having been 
given intramuscularly. This made a total of 314 mg. of picrotoxin administered 
During the administration of picrotoxin the patient constantly under the personal 


supervision of one or more of us (Drs. E. C. R., Jr., E. C. R., Sr., J. W. M., and 
A. 3, H.). 

Five hours later the patient had a severe chill with a temperature rectally of 
104° F., following an intravenous infusion of 500 c.c. of 50 per cent sucrose. A few 
rales were detected in the right mid-lung field \ roentgen-ray film of the chest 
taken shortly after was interpreted by Dr. Donald S. Childs as showing increased 
ulmonary markings. Within 24 hours, however, the rales had disappeared and the 

perature had returned to normal. The patient was given as much fluids by mouth 


he would take. Thereafter her convalescence wv uneventful except for a mild 
cystitis and a moderate irritation of the pharynx, both of which responded readily to 
treatment. All of the reflexes returned, and the patient had no residual paralyses 
> ral blebs present on the ankles on admission healed slow] She was discharged 


completely recovered 10 days after admission 
During each of the first four days the intake of the patient was two to three 


liters of fluid by vein, and the output was approximately two liters. Very satisfactory 
diuresis was obtained after each infusion of sucros¢ The urine on several occasions 
* Picrotoxin employed in Case 1 was in part furnished through the courtesy of Abbott 
ratories, North Chicago. The remainder, purchased in the open market, was packaged 
veterinary preparation (Abbott) but was utilized for man as it was the only picrotoxin 
Picrotoxin employed in Case 2 was furnished through the courtesy of Eli Lilly and Com- 
p Indianapolis. 
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showed numerous red blood cells and a one plus albumin, but these findings disap- 
peared before discharge. Quantitative determinations of the amount of barbital in 
the urine? could not be satisfactorily completed because of incontinence, but several 
specimens revealed 0.25 to 0.5 mg. of barbital per c.c. of urine. No evidence of 
jaundice was detected at any time. The patient on returning to consciousness ad- 
mitted her suicidal attempt and verified the nature and the amount of the drug taken. 


SUMMARY OF CASE 1 


A woman of 142 pounds (64.5 kg.) body weight survived a total dose of 16.3 gm. 
(245 grains) of barbital, taken with suicidal intent. The patient remained untreated 
for about 14 hours and was found in deep coma; she failed to respond to physical 
stimulation, gastric lavage, caffeine, coramine, oxygen and carbon dioxide, and intra- 
venous infusions of dextrose and saline for nine additional hours. Improvement 
began within one hour after picrotoxin was first administered intravenously, and the 
patient became conscious and rational about 73 hours after ingestion, at which time 
a total of 314 mg. of picrotoxin had been given. Aspiration of mucus by suction, 
and diuresis induced by concentrated sucrose by vein aided materially in the favorable 
response. The patient developed transitory pulmonary congestion, mild cystitis and 
pharyngeal irritation which did not interfere with convalescence. She was dis- 
charged completely recovered 10 days after admission. 

Case 2. ©. D. N., a man, aged 49, white, weighing 180 pounds (81.8 kg.), after 


> 


several weeks of depression, swallowed with suicidal intent between five and ten 1% 
grain tablets of seconal, a total dose of 7% to 15 grains (0.5 to 1 gm.). He was found 
in coma eight to 10 hours later. Dr. George C. Goewey,* who was called, had the pa- 
tient transferred at once to the Syracuse Memorial Hospital. There was no evidence 
of vomiting, and it may be assumed that the entire dose was retained. 

When first seen by Dr. E. C. R., Jr., in consultation, the patient was unconscious, 
with moderately constricted pupils, good color, and normal reflexes. With vigorous 
physical stimulation he would move arms and legs, turn his head and open his eyes, 
but would not respond when called and appeared unconscious. The heart sounds were 
of good quality; the lungs without rales. Respiration was regular and shallow with a 
rate of 20 per minute; the pulse was 88 beats per minute; and the rectal temperature 
98.2° F. The blood pressure was 130 mm. of mercury systolic and 70 mm. diastolic. 
No blebs were present on the skin, and no cyanosis was apparent. Although the 
dosage of medication was then unknown, it appeared reasonably certain that the 
patient had not ingested a fatal amount of the barbiturate, and that he would recover 
without treatment. At the same time it was felt advisable to institute the following 
therapy. 

Picrotoxin 24 mg. was added to 50 c.c. of normal saline containing 5 per cent 
dextrose, and the mixture given intravenously at the rate of 2 c.c. per minute. Within 
10 minutes the respirations became deeper and the patient began to move spontane- 
ously; five minutes later he appeared to understand what was said and responded to 
questions by moving his head. The picrotoxin infusion was completed in 25 minutes 
and immediately 200 c.c. of 50 per cent sucrose were given by vein. The patient 
became progressively more alert, and began to talk. He admitted his suicidal attempt, 
identified the barbiturate taken, and estimated that he had ingested between five and 
10 tablets. 

One and one-half hours after the picrotoxin was first administered the patient 
had a violent convulsion lasting 20 minutes, during which time he developed stertorous 
breathing with frothy sputum, became extremely cyanotic, and exhibited twitching of 
the individual muscles of the face and arms and occasional gross spasms involving 


* We are indebted to Dr. George C. Goewey for the privilege of treating and reporting 
case 2. 
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all of the limbs. He became semicomatose and unresponsive. For over one-half 
hour after the major seizure had ceased the patient continued in this condition with 
gradually decreasing twitching of the muscles. During this period 1000 c.c. of 5 per 
cent dextrose in normal saline were administered by vein. Shortly after, he awakened 
and rapidly became clear mentally. Three hours after the picrotoxin had been given 
he swallowed a glass of water which he vomited in a few minutes. Within another 
hour, however, he was able to retain fluids given by mouth. During this entire period 
there had been no significant changes in the pulse or the blood pressure. Thereafter 
the patient made an uneventful recovery and was discharged two days after admission. 

A urine specimen obtained by catheter shortly after the patient was admitted 
revealed a trace of albumin and numerous pus cells and hyaline casts. Tests for the 
presence of barbital in the urine * were negative. 

SUMMARY OF CASE 2 

A man of 180 pounds (81.8 kg.) body weight survived an estimated total dose 
of 0.5 to 1 gm. (7% to 15 grains) of seconal, taken with suicidal intent. The patient 
remained untreated for eight to 10 hours and was found in a semicomatose condition, 
but within one hour after the intravenous administration of 24 mg. of picrotoxin was 
first begun he was conscious and rational. One-half hour later the patient had a 
severe convulsion lasting 20 minutes, followed by muscular twitching. Thereafter his 
convalescence was uneventful and he was discharged completely recovered two days 


after admission. 
COMMENT 


The difficulty in estimating the fatal dose of barbituric acid derivatives 
is well recognized. Among the factors to be considered are the marked 
individual susceptibility to the action of the drug, the weight and the age 
of the victim, the nature of the stomach contents, the presence or absence of 
emesis at the early state of absorption, the amount and the rate of absorption, 
the duration of time before the treatment is instituted, the presence of com- 
plicating conditions such as pneumonia or circulatory failure, and the methods 
by which the antidotal, evacuant and supportive measures are employed, as 
well as the nature of the antidotes themselves. 

Weiss,’ from a careful review of the literature, has concluded that the 
fatal dose of barbital usually varies between 10 to 15 gm. (150 to 225 
grains), but that death may result from much smaller doses, and larger doses 
may be followed by recovery. Fantus ** states that the nearly always fatal 
dose of barbital is about 10 gm. (150 grains). He reports that the mor- 
tality rate may exceed 20 per cent. Purves-Stewart and Willcox “* place the 
average minimum fatal dose of barbital at 3.25 gm. (50 grains). On the 
other hand they state that patients receiving quantities as large as 13 gm. 
(200 grains) and even more have been known to recover under suitable 
treatment. Weiss ** considers the fatal dose of phenobarbital to vary be- 
tween 4 to 6 gm. (60 to 90 grains) ; Fantus ** places it at 4 gm. (60 grains). 
Sollmann ** states that 2 to 3 gm. (30 to 45 grains) of amytal is usually fatal 


to man. The dose of pentobarbital which is generally fatal is given by 
Koppanyi ** as 1 gm. (15 grains). Seconal has been so recently introduced 
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that the usually fatal dose is at present unknown. ‘The sodium salts of the 
barbituric acid derivatives in man appear to have approximately the same 
lethal qualities as the uncombined compounds. 

In table 1 is presented a review of 24 cases of acute barbiturism treated 
with picrotoxin. The type of barbituric acid derivative was unknown in 
one case ; more than one barbital compound was ingested in four other cases. 
Of the remainder, 10 patients took amytal; three barbital; three pheno- 
barbital; two pentobarbital; and one seconal. Five of the 24 cases died. 
Of the 20 cases that recovered, two had ingested unknown quantities of 
drug; four amounts less than the usually fatal dose; and 14, amounts in 
excess of the usually fatal dose. Of the cases that died, the amount in- 
gested was unknown in two and was more than the usually fatal dose in the 
other three. The causes of death were given as: (1) bronchopneumonia 
and lung abscess; (2) circulatory failure and pulmonary congestion; (3) 
acute hepatitis and hypostatic pneumonia; (4) circulatory failure and pul- 
monary edema; and (5) medullary anoxia and edema. Among the recov- 
ered cases there were two cases with pneumonia, three with pulmonary con- 
gestion, two with cystitis, one with bilateral ulnar nerve palsy, and one with 
pharyngeal irritation. ‘The increased gravity of the prognosis in the pres- 
ence of pulmonary and circulatory complications is apparent. Outstanding 
in the data on picrotoxin administration is the use of frequently repeated 
small doses intravenously and the relatively prompt response of the patient 
after institution of this therapy. The necessity for persistent and prolonged 
treatment is clearly demonstrated. 

We have not succeeded in finding the report of any patient other than 
our own case 1 who recovered from more than the fatal dose of barbital 
after the use of picrotoxin. A number of spectacular recoveries after other 
therapeutic measures are reported, however. Purves-Stewart and Willcox 
recorded the case of a young woman who ingested a mixture of barbital, 
allonal, quadroux, and ipral totaling 31 gm. (475 grains) and recovered, in 
spite of the fact that she was untreated for 14 hours and developed a com- 










plicating pneumonia. She received gastric lavage, dextrose, coffee by rec- 
tum, caffeine, coramine, atropine, strychnine, and repeated cisternal punc- 
tures. Chang and Tainter ** reported recovery from 18 gm. (270 grains) 


of barbital sodium with treatment consisting only of supportive fluids, caf- 
19 


A 


feine and camphor in oil. Mme. Bertrand-Fontaine and Claass '* recorded 
the recovery of a girl who was untreated for 10 hours after ingesting 17 gm. 
(255 grains) of barbital. She received 390 mg. of strychnine by vein in 
small doses every one to three hours for 64 hours. Weiss” mentions a 
case that recovered from 17 gm. (255 grains) of barbital. He does not 
mention the therapy employed. 

On the basis of analogy with these cases, the recovery of Case 1 could 
not rightfully be attributed to the picrotoxin. But the prompt response of 
the patient after other methods of stimulation had failed was impressive. 
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A careful study of the cases of table 1 reveals many similar situations in 
which picrotoxin proved life saving when other measures were without 
effect. 

As has been stated, Case 2 probably would have recovered without any 
treatment, but again the response to picrotoxin was prompt and dramatic. 
The uncertainty as to the exact dosage of seconal ingested is occasioned by 
the fact that the tablets were taken intermittently and during the intervening 
time the patient became so drowsy (because of the rapid action of seconal ) 
that he was unable to recall the exact number swallowed. Confirmation of 
the dosage is obtained from the relatively small amount of picrotoxin re- 
quired to produce recovery. Indeed, it seems that an excess of picrotoxin 
was administered which produced the alarming convulsion. It is possible 
that the toxicity of the picrotoxin was enhanced by the dehydrating action 
of the sucrose, a synergism advantageous in the presence of an excess of 
barbiturate, but dangerous to the patient in the absence of barbiturate to be 
counteracted. In this case a more dilute solution of picrotoxin more slowly 
administered would have been a safer therapeutic procedure. 

The following treatment program which we have evolved follows in 
general that suggested by Bleckwenn and Masten (a) gastric lavage and 
purgation with sodium phosphate; (>) continuous oxygen by tent; (c) fre- 
quent aspiration of mucus, with endotracheal intubation if needed; (d) 
picrotoxin intravenously; (e¢) sucrose intravenously for diuresis and de- 
hydration of brain and lung; (f/f) dextrose and saline intravenously to supply 
fluids, to furnish energy, and to prevent acidosis; (g) indwelling catheter 
in urethra; (/) lumbar puncture to relieve increased intracranial pressure 
when present; (7) external heat; (7) oil retention enema and colonic irriga- 
tion to avoid fecal impaction; and (k) blood transfusion to combat severe 
anemia. 

RESUME 


1. A case of acute barbiturism from the ingestion of 16.3 gm. (245 
grains) of barbital, with recovery after the use of 314 mg. of picrotoxin, is 
reported. A second case with recovery from 0.5 to 1 gm. (7% to 15 grains) 
of seconal after the use of 24 mg. of picrotoxin is presented. 

2. Twenty-two additional cases of acute barbiturate intoxication treated 
by picrotoxin are collected from the literature. Of these, five died, two 
recovered from unknown quantities of medication, three recovered from 
small quantities, and 12 recovered from doses of more than the usually fatal 
amount. 

3. These cases furnish striking evidence that picrotoxin is effective in 
acute barbiturism, frequently when other measures have failed. 

4. A program for treating acute poisoning with barbituric acid com- 


pounds is outlined. 
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SUPPLEMENTARY REportT * 


Since this paper was submitted for publication in November 1938, there have ap- 
peared a number of communications dealing with the use of picrotoxin in barbiturate 
poisoning. 

In February 1939 the Council on Pharmacy and Chemistry of the A. M. A. pub- 
lished a review of the subject.2° Compiled in this paper is a table of cases of bar- 
biturate poisoning including those treated with picrotoxin and those not thus treated. 
As much of the Council data are taken from unpublished reports, it is difficult to cor- 
relate the table with that included in our paper. Nevertheless, in the Council table 
of cases of barbiturate poisoning treated with picrotoxin with recovery there appear 
to be 10 additional cases that should be added to those we have compiled. These in- 
clude one case of poisoning with barbital 8.0 gm. (120 grains) ; three cases with sodium 
amytal 6.0 to 9.0 gm. (90 to 144 grains); one case with dial 7.6 gm. (115 grains) ; 
three cases with phenobarbital or its sodium salt 5.0 to 6.0 gm. (75 to 90 grains) ; and 
two cases with sodium pentobarbital 4.0 to 4.75 gm. (60 to 72 grains). 

An additional series of cases of barbiturate poisoning not treated with picro- 
toxin is cited to indicate that “patients may recover, with the prevailing forms of 
supportive treatment, from doses of barbiturates within the general range of those in 
which picrotoxin was held responsible for the survival.” Among these must be men- 
tioned the cases of Eggers *! which survived doses of barbital varying from 15 to 20 
gm. (225 to 300 grains) without treatment with picrotoxin. These cases indicate 
again the diffieulty in attributing the recovery of our Case 1 from 16.3 gm. (245 
grains) of barbital to picrotoxin. An analysis of the cases treated and untreated (in 
respect to picrotoxin) revealed no significant differences in symptomatology in barbital 
poisoning which would indicate with certainty a fatal outcome; nor did the compari- 
son afford evidence of a conspicuous increase in the speed of recovery in the picrotoxin 
treated cases. Insufficient numbers of cases were available for conclusions as to the 
effect of picrotoxin on the mortality rate. 

The comment of the Council is quoted verbatim as follows: “As matters stand, 
there seems to be no room for doubt that picrotoxin causes signs of stimulation in 
human cases of severe barbiturate poisoning. Although there are indications that 
picrotoxin may enable a patient to survive during barbiturate poisoning that might 
result fatally with the customary supportive treatment alone, proof that this is so can- 
not yet be said to have been supplied by the prevailing reports. In the literature there 
are cases of barbiturate poisoning in which picrotoxin was not used, which are com- 
parable to the picrotoxin-treated cases with respect to dose of the barbiturate, the 
severity of the poisoning, the duration of the unconsciousness, and the mortality rate. 
An analysis of the objective factors by which treated and control cases can be com- 
pared reveals, therefore, no conspicuous advantage in the picrotoxin treatment. How- 
ever, the experimental basis for the efficacy of picrotoxin in barbiturate poisoning is 
fairly strong, and since the objective criteria are not adequate for a final conclusion, 
the favorable impressions obtained by various authors in individual cases merit con- 
sideration. The cautious use of picrotoxin in barbiturate poisoning would, therefore, 
seem justifiable in cases which can be carefully studied, with the view that they may 
supply sufficient accurate data from which the proper place of picrotoxin as an anti- 
dote may be established.” 

In March 1939, Dille 2? reviewed the pharmacology and clinical use of picrotoxin 
in barbiturate poisoning, and included in tabular form some of the data found in our 
table. He concluded: “ Pharmacologically, picrotoxin is almost a pure medullary 
stimulant which makes it of special value in the treatment of poisoning from barbi- 
turates, where death results from the depression of the medullary centers. Clinical 


* November 30, 1939. 
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reports seem to indicate its usefulness under practical conditions. Jt should, how- 
ever, be used subject to certain restrictions. First, there should be a definite diagnosis 
of barbiturate poisoning ; second, it should be used only where the degree of poisoning 
is severe; third, it should be given in divided doses governing the rate of administra- 
tion and the amount by the needs of the patient; fourth, other measures such as gastric 
lavage, oxygen and parenteral fluids should be carried out.” In regard to the definite 
diagnosis of barbiturate poisoning, attention should be called to the report of Del- 
monico.?* He reviewed the tests for barbituric acid and devised a modification of the 
Koppanyi test? which can be performed on urine without elaborate apparatus within 
20 minutes. The rapidity and ease with which this test can be made will aid in the 
detection of short acting barbiturate compounds, which are unstable and therefore 
must be tested for immediately by a quick process. The fact that the examination of 
the urine specimens in our Case 2 was delayed for several days may account for the 
inability to detect traces of the barbiturate, seconal, which is a quick-acting and un- 
stable compound. 

In April 1939, Stephens and Anderson *4 reported a case of barbiturate intoxica- 
tion treated with picrotoxin. The patient, a woman aged 20, ingested 4.75 gm. (72 
grains) of sodium amytal with suicidal intent, and was admitted to the hospital 45 
minutes later in a comatose state with signs of marked anoxemia, cyanosis, reduced 
respirations and clonic convulsions. She was treated for 12 hours with strychnine, 
caffeine, heat and intravenous infusions of 5 per cent glucose in normal saline without 
favorably influencing her condition. At this time picrotoxin became available and 
was administered in doses of 6 to 9 mg. intravenously at intervals of 15 to 60 minutes 
over a period of 24 hours. (One dose of 18 mg. was given.) In this period a total 
of 156 mg. of picrotoxin was employed. Supportive treatment with oxygen through 
nasal catheter, strychnine, caffeine, intravenous glucose infusions totalling 6,000 c.c., 
50 c.c. of 50 per cent sucrose, and external physical stimulation was continued through- 
out the period. At the end of 36 hours after the ingestion of the barbiturate the pa- 
tient regained consciousness and the picrotoxin was discontinued: after 54 hours she 
was sitting up in bed, eating and rational. She made an uneventful recovery. 

In May 1939, Cardle and Hagen ** reported a case of intoxication with 4.0 gm 
(60 grains) of phenobarbital treated with picrotoxin. The patient, a woman aged 24, 
had been without treatment for about 12 hours prior to admission. She was comatose, 
with slow shallow respirations, slight cyanosis, and diminished reflexes. Gastric lav- 
age, intravenous infusion of 10 per cent glucose in normal saline and caffeine were 
administered during a period of 9 hours without effect. Picrotoxin was then admin- 
istered intravenously in doses beginning at 1 mg. and increasing every 20 minutes up 
to6 mg. Then 9 to 12 mg. were given every 2 to 4 hours. A total of 147 mg. of 
picrotoxin was administered in a period of 36 hours; at which time deep reflexes had 
returned, and the patient was much improved. Consciousness apparently returned, 
about 57 hours after the ingestion of the phenobarbital, at which time the patient veri- 
fied the dose taken. She recovered without further incident. 

In June 1939, Smyth 2* presented the report of a man in his late fifties who in- 
gested 7.4 gm. (112 grains) of phenobarbital, while in a state of depression, and was 
admitted to the hospital six to eight hours later. At that time he was comatose and 
markedly cyanotic, with congested lungs, and diminished reflexes. Picrotoxin was 
not available for use for 12 hours during which large doses of metrazol, coramine, 
caffeine, strychnine, intravenous infusions of 5 per cent glucose, and 50 per cent su- 
crose were administered with indifferent results. The administration of picrotoxin 
was begun approximately 20 hours after the phenobarbital had been ingested, and in a 
period of 20 minutes, 60 mg. of picrotoxin as 20 c.c. of 0.3 per cent solution were 
given intravenously. The effects were immediate and striking: the signs of pul- 
monary edema decreased, respiration became less labored; muscle twitching occurred, 
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and the patient opened his eyes and asked for water. Thereafter, the state of narcosis 
gradually lifted. In about four hours another 30 mg. of picrotoxin was given, with 
more sucrose solution. Approximately 25 hours after the ingestion of the pheno- 
barbital the patient was fully awake and rational, having received a total of 90 mg. 
of picrotoxin. The patient developed a lung abscess in the right lower lobe, which 
eventually was drained by rib resection. He was discharged about two months later 
in good health. 

It is to be noted that all of these three patients ingested as much as or more than 
the usually fatal dose of the barbiturate taken. Attention must be called also to the 
fact that in each instance much valuable time was wasted in attempting to locate a 
supply of picrotoxin. Inasmuch as the properly supervised use of the drug is now 
approved by the Council on Pharmacy and Chemistry of the A. M. A., it seems highly 
desirable that medical schools and approved hospitals equip themselves with adequate 
supplies of this important drug in order to be prepared for barbiturate poisoning 
emergencies. 

In September 1939, Lovibond and Steel 27 of London reported the case of a 
woman aged 35 who ingested an unknown quantity of an unknown barbiturate ap- 
proximately 24 hours before she was admitted to the hospital for treatment. At that 
time she was in deep coma, with stertorous breathing, slight cyanosis and depressed 
reflexes. For three hours she was treated with gastric lavage, lumbar puncture, intra- 
venous saline and intranasal oxygen without significant change in her condition. 
Then picrotoxin was administered intravenously in divided doses of 6 mg. each (2 
c.c. of 0.3 per cent solution). There was such a prompt response that after three 
hours of this treatment (when a total of 42 mg. of picrotoxin had been administered ) 
the patient had recovered sufficiently to ask for water and to hold the glass while she 
drank. Thereupon picrotoxin was discontinued, and 4 c.c. of coramine were injected 
intravenously at 2 hour intervals. The patient gradually lapsed again into coma, and 
10 hours after the last dose of picrotoxin three more injections of picrotoxin were 
given during one half hour. Within three hours the patient had regained conscious- 
ness, and thereafter made an unevenful convalescence. A total of 54 mg. of picro- 
toxin and 112 c.c. of coramine were administered. 

This case illustrates further the necessity for persistent and prolonged treatment 
with picrotoxin. Had this drug been continued in small doses at frequent intervals, 
this patient probably would not have relapsed after responding so satisfactorily to the 
initial period of treatment. 

Summary. To the 24 cases of barbiturate poisoning treated with picrotoxin tabu- 
lated in the original communication, this supplementary note appends 14 additional 
cases, making a total of 38 cases thus treated. A review of these additional data fur- 
ther substantiates the contention that picrotoxin is effective in acute barbiturism, fre- 
quently when other measures have failed. 
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THE EFFECT OF GASTRECTOMY ON 
THE MONKEY * 


By R. A. BussaBarGer,t A. C. Ivy, F.A.C.P., H. S. Wicopsky and 
F. D. Gunn, Chicago, Illinois 


THE etiology of pernicious anemia is an unsolved problem. Until this 
disease can be produced experimentally the etiology will probably remain 
uncertain. 

The almost constant presence of achylia gastrica in this disease and 
the series of experiments by Castle and his associates ° suggest that a gastric 
disorder plays a primary role in the pathogenesis of pernicious anemia. 
Complete removal of the stomach from animals should provide experimental 
evidence relating to such an hypothesis. 


The entire stomach of various types of adult animals [dog ” 
25, 29a, 34, 37, a cat a rat 8b, 21 : pig 2a, 2b, 3c, 13, 24, wed monkey =. has been re- 


4, 7, 9, 16, 20, 


moved by several groups of investigators; but, with two possible exceptions 
[rat *® and pig *’], pernicious anemia has not been produced experimentally. 
Since the monkey stands closest to man in the evolutionary scale, we have 
studied the long-time effects of gastrectomy on this animal. A preliminary 
report of hematologic studies has been published.** The completed studies 
are recorded in this paper together with the results of feeding a Wills diet.*”’ 


OPERATIVE METHODS 


Eight (5 females and 3 males) of a group of 10 Macacus rhesus mon- 
keys, averaging 10 pounds in weight, were gastrectomized ; two (1 male and 
1 female) were retained as controls. The animals were observed for at least 
one month prior to operation during which period normal blood findings were 
recorded.** The monkeys were young, but their exact age was unknown. 
At operation the entire stomach was removed. An end-to-end anastomosis 
between the esophagus and duodenum was then made. From 100 to 200 c.c. 
of saline were given by hypodermoclysis immediately after closing the ab- 
domen. On the second postoperative day the monkeys were given sugar 
water by mouth in small amounts. On subsequent days the amounts of 
water were gradually increased, and milk, bananas, boiled potatoes, bread 
and a little meat were gradually added to the diet until the animal was eating 
as before. , 


POSTOPERATIVE COURSE 


Two of the gastrectomized monkeys (numbers 3 and 5) died of peri- 
tonitis within a period of three weeks following the operation. Monkey 
* Received for publication January 30, 1939. 
From the Departments of Physiology, Pharmacology and Pathology, Northwestern Uni- 


versity Medical School, Chicago. 
t Jessie Horton Koessler Fellow of the Institute of Medicine of Chicago. 
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number 2 slowly lost weight following the operation and died of tuberculosis 
187 days later. The postoperative course of the five surviving gastrec- 
tomized monkeys is briefly summarized in table 1. 





TABLE I 
Wt. Ibs. 
Monkey at Postoperative weight 
No. operation Days post-operative Weight at death 
Days Ibs. Days Ibs. 
1, female 5.5 594 8 937 5.0 
6, female 14.5 736 13 845 8.0* 
7, male 8.0 243 7.3 478 5.0 
8, female 10.2 267 10.0 843 4.75* 
9, female 8.5 


594 9.5 695 7.0* 





* Gastrectomized monkeys 6, 8, and 9 were fed a Wills diet which accounts for their loss 
of weight and death. 


It is to be noted that the five monkeys survived from 478 to 937 days. 
They would have survived longer had they not been used for certain experi- 
ments. None of them developed the blood picture of pernicious anemia as 
seen m man. 


HEMATOLOGIC PROCEDURES 


Blood examinations, consisting of red blood cell count, hemoglobin by 
the Newcomer method, hematocrit,** and Price-Jones determinations of 
mean cell diameter by direct measurement on blood smears stained with 
Wright’s stain, were made every 30 days. 

The blood picture for 11 normal monkeys is shown in table 2. 


TABLE II 


Number of 


Determination determinations Mean Range 
R.B.C, (red blood count in millions 24 6.20 4.72— 7.66 
Hb (hemoglobin in grams per 100 c.c. 24 12.86 9.00-17.27 
Hematocrit (Rosahn) i 24 47.64 39.00-55.75 
Price-Jones count (micra) 23 7.04 6.79— 7.75 


CLINICAL COURSE OF THE GASTRECTOMIZED MONKEYS 


First Year Post-Operative. ‘The blood pictures of the gastrectomized 
monkeys varied slightly. For about 180 days following the operation they 
showed a mild oligocythemic, hypochromic, normocytic anemia. Two mon- 
keys (numbers 6 and 8), slightly more anemic than the others, were given 


0.1 gram of iron citrate subcutaneously every other day for one month. 
(heir blood pictures returned to normal (table 3). 
Second and Third Years Post-O perative. One year following the opera- 
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TABLE III 

ce ae ws | | 2s tee Ss - 

Treatment ~E » | . Hemato- Price- 
(16 injections) | Monkey | Weight | D.P.O. | R.B.C. | Hb oo gl 
Before........| #6 | 12 | 173 | 4.90 9.95 37.50 6.86 
Aiter.........1 #6 124 | 205 | 606 | 13.49 43.00 6.52 
Before ee #8 9 | tae | Oe | Om 30.50 6.82 
After.........| #8 | 83 156 | 5.96 | 12.30 | 41.25 7.12 


| 





* D.P.O.: days post-operative. 


tion the blood picture varied with the different animals. Monkey number | 
showed no deviation from a normal blood picture at any time. Monkey 
number 6 developed a moderate hyperchromic anemia which did not respond 
completely to injections of iron citrate or to injections of liver extract of 
established potency. The anemia disappeared spontaneously, although hyper- 
chromia persisted (table 4). 














TABLE IV 
: = rice. 
Treatment |Weight| D.P.0.*| R.B.C. | Hb | Hemato- | Price 
crit Jones 
Monkey 6 
Iron citrate subcutan. 11 460 | 3.84 9.05 32.75 7.40 
Total—1.2 grams 
10 490 | 4,87 10.20 36.00 7.39 
Chappel’s concentrated liver 
extract—9 c.c. 10; | 520 4.70 11.61 40.00 7.44 
No therapy 12 | 578 | 5.30 13.14 43.00 -- 


After the study on monkey number 6 (table 4) was made, she became 
pregnant, the pregnancy being first diagnosed 716 days post-operative. A 
full term female fetus was born with the membranes unruptured and the 
placenta intact (765 d. p. o.). The fetus died soon after the membranes 
were artificially ruptured. Although this animal did not develop an anemia 
of pregnancy, an anemia did occur during the puerperium. No postpartum 
hemorrhage occurred. ‘The blood picture before and after parturition is 
shown in table 5. 

Monkey number 7 developed a normocytic, mildly macrocytic anemia 
418 days post-operative. The animal was given injections of ferric citrate 
and then injections of liver extract of established potency. An edema of the 
face occurred after the first injection of liver extract. The edema became 
progressively worse and the animal was sacrificed for autopsy one month 
later. The liver extract did not significantly affect the anemia and the 


macrocytosis (table 6). 





THE EFFECT OF GASTRECTOMY ON 
TABLE V 
Days ante- or | Weight! D.P.0. | R.B.C. | Hb 
post-partum 
Monkey 6 
7s a. D. 12 592 5.08 12.90 
49 a. p. 12} 716 5.40 14.93 
29 a. p. 12} 736 5.42 14.12 
4a. p. 113 761 5.34 12.44 
Term 765 
3 p. p. } — 768 3.74 10.67 
32 p. p. 8} 797 4.88 10.40 
TABLE VI 
Treatment Weight D.P.O. R.B.C 
Monkey 7 
Iron citrate subcutan. 53 418 4.86 
lotal—1.3 grams 
5 448 4.82 
Chappel’s concentrated liver 
extract—7.5 c.c. 5 463 4.45 
5 478 5.75 


Blood was taken and the animal killed for autopsy 


THE 


Hemato- 
crit 


43.50 
51.25 
44.50 
44.50 


37.50 
36.00 


Hb 


10.20 
9.50 
8.54 


10.10 
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Hemato- 
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39.75 


34.00 


31.00 


34.75 


Price- 
Jones 


7.89 


7.62 


8.10 


8.00 


specimens on the 478 D.P.O. 


Monkey number 8 developed a moderate hypochromic anemia 411 days 


post-operative. 


extract increased the number of red blood cells but not the hemoglobin. 
anemia was aided most by a combination of iron and liver extract. 


results are illustrated by the data in table 7. At 632 days post-operative, a 


This anemia responded to ferric citrate injections, but liver 


The 
The 


normocytic anemia developed which did not respond to liver extract. 
Monkey number 9 developed a moderate normochromic anemia from 


Treatment 


lotal—1.25 grams 


xtract—4 c.c. 


1 citrate—0.65 gram 
er extract—3 c.c. 


t = 








lron citrate subcutaneously 


Lederle’s concentrated liver 


Weight 
91 
8} 
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D.P.O. 


411 
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time to time. This anemia would disappear without treatment and was not 
affected by either liver extract alone or liver extract and iron injections. 


EFFECT OF THE WILLS DIET 


In 1935 Wills and Stewart **’ described a macrocytic, hyperchromic 
anemia in monkeys which occurred when the animals were fed a diet similar 
to the diet of Mohammedan women patients in Bombay.*** This diet con- 
sisted of polished rice, 40 parts, and margarine, 15 parts, cooked together 
by boiling, salt added to flavor, and then white bread, 45 parts, mixed with 
the rice-margarine-salt mixture. In addition to this diet, each monkey was 
given a 25 gram portion of tomato or carrot and 3 c.c. of cod liver oil daily. 
After feeding this diet for about one month, we decided that the white bread 
referred to by Wills **? must have been a native variety. The diet was modi- 
fied accordingly and unleavened bread was substituted for the white bakery 
bread. In place of the sodium chloride we substituted McCollum’s salt 
mixture ** minus the iron. Since we were using large quantities of this diet 
not only for monkeys, but also for pigs, dogs, and rats, large batches were 
prepared at one time. 

This diet was fed to gastrectomized monkeys number 8 and number 9 
and to one normal monkey number 40. The diet, along with 5 grams daily 
of autolyzed yeast extract (Marmite or Vegex), was fed to gastrectomized 
monkey number 6 and to a normal monkey number 41. 

The normal and the gastrectomized monkeys survived on this diet only 
from 41 to 152 days, although Wills **’ reported that a similar diet fed with 
5 grams of Marmite daily would maintain monkeys for 18 months. Young 
rats would survive on the diet [Marmite (5 per cent) was given], but would 
not grow nearly so well as litter-mates fed our laboratory stock-diet. 

None of the monkeys on the Wills diet developed pernicious anemia. 
The measurements of the diameter of the red cells showed that some macro- 
cytosis was present. The animals became emaciated and the injection of 
liver extract did not improve their blood picture or their nutritional state 
(table 8). Monkey number 9, however, while on the diet exhibited very 
marked hyperplasia of the bone marrow. 


TABLE VIII 
Antemortem Data on the Monkeys on the Wills Diet 











| | Hb | | Days 

Days | Days 3 . (in een a a on 

Monkey Treatment post- on A ont Lm aad grams) | He a (Price- | diet 
operat.| diet po 5 per oS Jones) until 
| death 


100 c.c. 
| . 





Gastrect. No. 6 | 5 grams of | | | 
t | 413 | 8.85 | 31.80 | 7.93 
4 




















Vegex daily | 837 33 8 | 41 
Normal No. 10 | 5 grams of | 

Vegexdaily} 0 | 112 | 5% | 6.28 | 11.30 | 40.00 | 7.49 | 152 
Gastrect. No. 8 | Liver extract | 820 65 5} 4.25 9.01 | 34.00 | 7.73 | 88 
Gastrect. No.9 | None 688 51 7 5.10 | 10.05 | 35.00 | 7.61 | 58 
Normal No. 41 | None 0| 96} 4 4.46 | 8.76 | 37.50) - 99 
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CAUSE OF DEATH AND Microscopic STUDIES 


It is to be recalled that monkeys 3 and 5 succumbed to postoperative 


peritonitis. 
The bone marrow of several normal monkeys was studied. It may be 


described very briefly as follows: 


Head of femur: Entirely fatty marrow. 

Lower end of femur: Entirely fatty marrow. 

Mid-femur : Cellular marrow interspersed with fat vacuoles which occupy 
from 30 to 90 per cent of the area of the transverse section. Erythrocytic 
cells, especially normoblasts with a few macronormoblasts intermingled, 
strongly predominate. Undifferentiated cells, myelocytes, and young forms 
of polymorphonuclears in the usual proportions. 

Vertebral marrow: Moderately dense, cellular marrow interspersed with 
large and small fat vacuoles which occupy approximately 10 to 30 per cent 
of the area represented by the sections. The cells are predominantly granu- 
locytes and undifferentiated cells, but with an almost equal number of ery- 
throcytic cells in some unevenly distributed areas. 


Gastrectomized Monkey Number 1. This monkey survived 937 days after opera- 
tion and, although small at the start, lost 0.5 lb. of weight. The animal was sacrificed 
and the description of the bone marrow follows: Bone marrow, mid-femur: The mar- 
row is generally hyperemic; both the larger and smaller blood channels are widely 
dilated. Practically all fat has been replaced by a mucoid substance and the marrow 
is not as compactly arranged as normal marrow. To a small extent the marrow cells 
are scattered through the mucoid matrix. Compact masses of brown, coarsely granu- 
lar pigment are scattered throughout the marrow and appear to be both extra- and 
intra-cellular. The cells, as nearly as can be ascertained from formalin fixed H. and 
E. sections, consist largely of undifferentiated cells and cells of the erythrocytic series. 
Eosinophilic myelocytes and metamyelocytes are present but very scarce. The reticu- 
lum cells, because they enmesh the mucoid matrix, are unusually prominent. Ina few 
areas they have proliferated and formed fairly dense masses of the one type of cell. 
In other areas of similar size or larger the cells are composed almost entirely of small 
lymphoid cells; but, in general, the cellular marrow consists of mixtures of cells— 
hemocytoblast-like cells, histiocytes, monocytoid cells, erythroblasts, and normoblasts. 
Cells with complex nuclei, or with multiple nuclei, and with more or less abundant, 
irregular cytoplasm are unusually numerous. These resemble immature as well as 
fully mature megakaryocytes. A few have pyknotic nuclei. Occasionally a hemo- 
globin-containing giant form with a small spherical nucleus (megaloblast) is found 
among the normoblasts. 

Gastrectomized Monkey Number 2. This animal died of generalized tuberculosis 
187 days after gastrectomy. The description of the bone marrow follows: Bone mar- 
row, mid-femur: This resembles the marrow of number 1 with the exception that 
histiocytes and, to a slighter extent, eosinophiles are relatively more numerous. There 
ire no fat vacuoles, but the mucoid appearance of the stroma seen in number 1 is 
lacking. This is due, in part, to the diffuse scattering of histiocytes in the stroma. 

The presence of tuberculosis, previously mentioned, is sufficient to account for the 
histiocytic hyperplasia of the marrow.) 

( Monkeys numbers 3 and 5 died of peritonitis and number 4 was a control.) 

Gastrectomized Monkey Number 6. This animal died of nutritional cachexia due 
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to the Wills diet (845 days post-operative). The essential microscopic findings were: 
Bone marrow, mid-femur: This marrow is more cellular than that of number 1, but in 
other respects, i.e., in the absence of fat, presence of mucoid stroma, engorgement 
of blood channels and distribution of cell types, it is essentially similar. Normoblasts 
are relatively more numerous. The discs of femoral marrow (cross section) are 
more cellular at the periphery and less cellular, with mucoid appearance of the stroma, 
in the centers. The deposits of brown pigment are less abundant than in number 1. 
Liver: Moderate parenchymatous degeneration and slight pigmentation (brown granu- 
lar pigment) of the Kupffer cells. Spleen: Moderately heavy pigmentation of the 
littoral cells ; otherwise normal. 

Gastrectomised Monkey Number 7. This is the animal that developed edema of 
the face, limbs and genitalia after the administration of liver extract. Nothing was 
found at autopsy (478 days post-operative) to account for the edema. Bone marrow, 
mid-femur: The degree of cellularity is much reduced from the normal with a cor- 
responding increase of mucoid matrix, especially in the center of the marrow cylinder. 
Bone marrow, vertebra: The marrow cells are arranged in thin strands and small 
clumps and it is estimated that about 10 per cent or less of the area represented by 
the sections is composed of cells; the rest is mucoid matrix. No fat vacuoles are 
present. Lungs: There are areas of thickened trabeculae and alveolar septa alternat- 
ing with areas of saccular emphysema, evidence of old healed inflammatory foci, but 
no evidence of recent pneumonitis. Kidney: Essentially normal. Adrenal: Essen- 
tially normal. Liver: There are a few minute, widely scattered foci of necrosis and 
leukocytic infiltration. Otherwise, the tissue is essentially normal. Spleen: The 
phagocytic cells of the sinusoids contain a large quantity of granular, golden brown 
pigment ; otherwise the tissue appears normal. 

Gastrectomised Monkey Number 8. This animal died (sacrificed) of nutritional 
cachexia due to the Wills diet (843 days post-operative). It received liver extract 
before death. The essential microscopic findings were: Bone marrow: The marrow 
is rather poor in cells; fat vacuoles are not recognizable. The mucoid appearance 
of the stroma observed in the other animals of this series is not present. Small groups 
of normoblasts are easily recognizable, and erythroblasts appear to be present in the 
usual proportion. The other cells are chiefly of the granulocytic series which defi- 
nitely predominate in these sections. The only definite alterations from normal are 
the loss of fat associated with loose arrangement of the marrow cells and a general 
reduction in the number of marrow cells. Heart: Mild parenchymatous degeneration. 
Liver: Mild parenchymatous degeneration. Spleen: No noteworthy findings. 

Gastrectomized Monkey Number 9. This animal died (sacrificed) of nutritional 
cachexia due to the Wills diet (695 days post-operative). It had received neither 
Marmite nor liver extract prior to death. The essential microscopic findings were: 
Bone marrow, mid-femoral (biopsy, 635 days post-operative: before Wills diet) 
This fragment contains strands of marrow cells interspersed with fat vacuoles, in con- 
trast with the sections from the autopsy specimen. Bone marrow, mid-femoral autopsy 
specimen (695 days post-operative: after Wills diet): All sections show solidly cellu- 
lar marrow in which neither vacuoles nor mucoid stroma appear. The sinusoids are 
narrow, but well filled with blood. Undifferentiated cells with vesicular, oval or 
indented nuclei, resembling hemocytoblasts, far outnumber all other cells. Among 
these are numerous mitotic figures. Multinucleated cells with nuclear structure re- 
sembling that of hemocytoblasts are present in large numbers. Many of these reach 
the size of megakaryocytes. Amorphous golden brown or greenish brown pigment 
in coarse clumps is present in large quantity. Eosinophiles are much fewer than usual 
Cells of the erythrocytic series are very few; normoblasts occur singly and in smal! 
clumps. Macrophages are moderately numerous and can be distinguished readily by 
their large content of brown pigment. In several places there are large and small, 
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poorly outlined masses of small lymphocytes. The most conspicuous features of this 
marrow are: (1) the great proliferation of undifferentiated cells (hemocytoblasts) ; 
and (2) the excessive quantity of pigment (presumably blood pigment). Bone mar- 
row, head of femur: Poorly cellular, fatty marrow; but, as compared with a normal 
marrow from this location, this represents a significant hyperplasia. Liver: There is 
a fairly prominent deposit of brown pigment in the Kupffer cells. Spleen: Moderate 
diffuse engorgement of the pulp, but relatively scanty quantities of pigment. 

Normal Control Monkey Number 40 on the Wills Diet. This animal died of 
nutritional cachexia due to the Wills diet. Bone marrow, mid-femur: Widely dilated 
blood-filled sinusoids. Fat vacuoles occupy approximately 10 to 20 per cent of the 
area represented by the sections. There is diffuse hyperplasia of undifferentiated large 
basophilic cells resembling hemocytoblasts, neutrophilic myelocytes, and metamye- 
locytes with suppression of the erythroblastic elements. Foci of nucleated erythrocytes 
are extremely small and few. A moderate number of mature neutrophiles, eosinophilic 
myelocytes, and metamyelocytes are present in the tissue. Normal megakaryocytes 
are especially numerous. (This is a markedly hyperplastic marrow involving chiefly 
the stem cells, with a tendency to differentiation in the direction of granulocytes, i.e., 
a leukemoid picture. F. D. Gunn.) 

Normal Control Monkey Number 41 on the Wills Diet with Marmite. This 
animal died of nutritional cachexia, but in addition it had a colitis and non-suppurative 
epiphysitis of one femur. Bone marrow, mid-femur: This is a diffusely hyperplastic 
marrow with distended, well filled sinusoids and nearly complete obliteration of fat 
vacuoles. Granulocytes are much increased in number at the expense of the ery- 
throcytic series of cells. Neutrophilic myelocytes, metamyelocytes and young seg- 
menteds predominate. Mitotic figures are moderately numerous among the myelocytes. 
Eosinophilic myelocytes and mature eosinophiles appear in relatively small numbers 
(5 to 10 per oil immersion field). The few remaining megakaryocytes show pyknosis 
and karyorrhexis of their nuclei and advanced degeneration of their cytoplasm. 
Foci of erythroblastic cells are small and widely separated. Normoblasts are fewer 
than normal and scattered unevenly among the marrow cells. They show a few ab- 
normal forms (lobulated nuclei, cytoplasmic inclusions and occasional cells with giant 
cytoplasm) but in general there is no significant alteration of the cells of the erythro- 
cytic series. Small masses of bacteria, some of which have been phagocytized, are 
found in many places. They have the form of small short bacilli and diplococci. 
Spleen: Very mild swelling and hyperplasia of the littoral cells. Adrenal: Essentially 
normal. Liver: Moderate granular degeneration and disorganization of cells of the 
liver cords. (This may be accounted for in part by postmortem alteration.) Thyroid 
gland: Essentially normal. Colon: The mucosa is seminecrotic, the glands are dis- 
organized and in places the membrane is ulcerated down to the muscularis mucosae. 
The leukocytic infiltrate is confined to the mucosa and consists chiefly of polymor- 
phonuclear neutrophiles. Microscopic diagnosis Acute ulcerative colitis Infectious 
hyperplasia of the bone marrow. Slight septic splenitis. Parenchymatous degenera- 


tion of the liver. 
DISCUSSION 


Goldhamer " reported that after gastrectomy in monkeys a “ secondary ”’ 
type of anemia appeared and persisted. The specific blood picture of per- 
nicious anemia did not develop within his six-month period of study. Our 
work confirms this finding. We can say, further, that pernicious anemia 
did not develop in gastrectomized monkeys within a period of approximately 


three years. 














1036 BUSSABARGER, IVY, WIGODSKY AND GUNN 


Since gastrectomy alone did not produce pernicious anemia in monkeys, 
one should examine more closely the theory of the metabolism of the anti- 
pernicious anemia substance which has arisen from the observations and con- 
clusions of Castle ° and many other workers. An extrinsic factor, 4, present 
in certain foods, reacts with an intrinsic factor, B (presumably an enzyme) 
present in normal human gastric juice, to form an antipernicious anemia sub- 
stance, C, which is absorbed from the intestine, D, stored in the liver, E, 
and released from the liver, /, to the bone marrow, G, for utilization when 
needed. Theoretically a disturbance of this mechanism at any of the points 
A, B, C, D, E, F, or G may produce a macrocytic anemia. 

Greenspon ** and Morris * have denied the necessity of an extrinsic fac- 
tor; but their conclusions have apparently been disproved.*® ** ° *% *% 4% 7° 

Is the Stomach the Sole Site of Formation of Intrinsic Factor? Remis- 
sions of pernicious anemia have been produced by the oral administration of 
desiccated duodenum *” ** and colon,** as well as desiccated stomach.**” ** 
20%, 19 ~The activity of desiccated stomach and duodenum has been explained 
on the basis of a postmortem reaction between intrinsic and extrinsic factors 
present in the mucosa and muscle wall.*”’ Proof of anti-pernicious anemia 
potency of a portion of the gastrointestinal tract, however, does not permit 
the presumption that these active portions are the site of formation of in- 
trinsic factor. The gastric lesion (upper two-thirds of the stomach) in per- 
nicious anemia ** does not coincide with the portions of the gastrointestinal 
tract (pylorus,*®” **° duodenum ** ** and colon **) found to be active in the 
treatment of pernicious anemia. And, Castle ® denies that intrinsic factor 
is present in duodenal contents from which gastric juice has been excluded. 

If the gastric juice is the sole source of intrinsic factor, then gastrectomy, 
according to the metabolic theory outlined above, should produce pernicious 
anemia. Since gastrectomy did not produce pernicious anemia, either the 
stomach is not the sole source of intrinsic factor or the simple loss of intrinsic 
factor in itself will not produce pernicious anemia, or the monkey does not 
require the anti-pernicious anemia factor. Perhaps the intestinal tract per- 
forms a more important function than passive absorption. This seems 
likely from our results and also in view of the fact that the reaction product 
of the intrinsic and extrinsic factors has not been definitely identified as the 
thermostabile anti-pernicious anemia factor present in normal liver. Klein 
and Wilkinson * claim to have synthesized the active principle of liver in 
vitro by incubating beef muscle and hog stomach extracts. A relatively 
thermostabile substance extractable by methods used for producing potent 
liver extract was formed. Castle,°* however, was unable to confirm this 
observation. 

If we assume that the normal intestine utilizes the reaction product of the 
extrinsic and intrinsic factors to complete the synthesis of the thermostabile 
anti-pernicious anemia factor, and, that in the absence of such a reaction 
product because of lack of intrinsic factor, the normal intestine is able, to 
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a limited extent, to carry on the complete process, the results of gastrectomy 
may be reconciled with the metabolic theory. 

Since gastrectomy did not produce pernicious anemia, we placed the addi- 
tional strain of a Wills deficient diet upon our animals. In 1932, Wills and 
3illmoria **’ produced in monkeys a macrocytic anemia with megaloblastic 
hyperplasia of the bone marrow by feeding a deficient diet. It was first 
postulated that this anemia was due to lack of the extrinsic factor of Castle 
since the anemia responded so well to feedings of autolyzed yeast (Marmite- 
Vegex), a potent source of extrinsic factor. Further reports by Wills and 
her associates **” **° on this macrocytic anemia in monkeys stated that the 
anemia responded to autolyzed yeast and to liver extract, but not to purified 
liver extract (anhaemin), and could not, therefore, be due solely to the ab- 
sence of Castle’s extrinsic factor as originally suggested. 

That the Wills diet was deficient there can be no doubt; but the addition 
of autolyzed yeast extract did not make it complete (see section Effect of 
Wills Diet). Only one gastrectomized monkey (number 9) showed any 
evidence in the bone marrow of a reversion. to a more primitive type of ery- 
thropoiesis. These changes were not reflected in the blood picture (table 8). 
In this animal the changes in the bone marrow were apparently not the result 
of gastrectomy alone (see data above on Bone Marrow Biopsy and Autopsy 
Specimens ), but the result of gastrectomy plus the Wills diet. Injections of 
potent liver extract in gastrectomized monkey number 8 caused no reticulo- 
cyte response and no improvement in the blood picture. No other studies 
could be carried out because all of the animals died before anemia of any 
severity developed. It was unfortunate that this diet proved so unsatisfac- 
tory. Since operative intervention has thus far failed, the line of attack 
through diet seems to afford the greatest hope for the future solution of the 
problem of the etiology of pernicious anemia. 

In this regard, the work of Rhoads and Miller *° seems especially sig- 
nificant. Feeding a modified canine black-tongue diet to swine produced a 
symptom-complex marked by oral mucous membrane lesions, achlorhydria, 
and anemia (not pernicious anemia). ‘The disease was associated with a 
loss of the anti-pernicious anemia potency of the gastric juice and liver. 
Remissions of the anemia and amelioration of the symptoms were induced 
by oral or parenteral administration of liver extracts. 

Gastrectomy in swine also produces a loss of the anti-pernicious anemia 
potency of the liver ** ** *° and a hypochromic, microcytic anemia *” ** ** 
which does not respond to injections of potent liver extract. Bence *’ re- 
ported that gastrectomized pigs which live two to three years after operation 
develop a blood picture and bone marrow changes like those seen in clinical 
pernicious anemia. Gastrectomy did not produce this condition in a 2.66 
year period in the monkey. Gastrectomy plus a deficient diet was associated 
with bone marrow changes (hyperplasia of undifferentiated cells) in one 
monkey. Since the changes in the gastrectomized pig reported by Bence ” 
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appeared so long after the stomach was removed, it seems likely that these 
changes were not due to a simple deficiency of intrinsic factor, but were de 
pendent upon changes in the gastrointestinal tract or hematopoietic system 
brought on by a deficient diet or deficient intestinal digestion caused by the 
loss of all of the functions of the stomach. 

The occurrence of a pregnancy in one of our gastrectomized monkeys 
was not associated with anemia except in the puerperium. The absence of 
an anemia of pregnancy in this gastrectomized monkey does not lend sup- 
port to the conclusion of Strauss and Castle ** and other authors ** * '* that 
a gastric secretory defect per se is of importance in the development of an 


8 


anemia of pregnancy. 
SUMMARY AND CONCLUSIONS 


1. Gastrectomy in monkeys did not produce pernicious anemia in the 2.66 
year period of study. (a) Studies on five gastrectomized monkeys are re- 
ported. (b) The effects of subcutaneous injections of iron citrate and of 
liver extract are described. (c) Bone marrow studies are reported. (d) 
Results of feeding a Wills diet are reported. 

2. The bone marrow in one gastrectomized monkey fed a Wills diet 
showed a great proliferation of undifferentiated cells (hemocytoblasts ) and 
an excessive quantity of pigment. These changes were not reflected in the 
blood picture. 

3. Pregnancy in one of the gastrectomized monkeys was not accompanied 


by anemia. 
4. The etiology of pernicious anemia, with especial reference to the gas- 
tric factor, is discussed. 
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THE USE OF SULFANILAMIDE IN PULMONARY 
TUBERCULOSIS; PRELIMINARY REPORT * 


By Evuis B. Freiticu, M.D., Georce C. Coz, M.D., Norman A. WIEN, 
M.D., Chicago, Illinois 


THE chemotherapeutic effects of sulfanilamide (para-amino-benzene sul- 
fonamide ) in certain infectious diseases have been successfully demonstrated 
in humans and in experimental animals.. Although the best results have been 
obtained in beta hemolytic streptococcic infections, it has been used in other 
conditions, as gonococcic urethritis, meningococcus meningitis, colon bacillus 
pyelitis, brucellosis, etc., with varying degrees of success. Intensive studies 
have been carried out by Long and Bliss, who in a recent article * give an ex- 
cellent bibliography of investigations in this field. 

However, the possible use of sulfanilamide in chronic granulomatous 
infections has so far received little if any attention. In January 1938, Rich 
and Follis, Jr.* reported their investigations with sulfanilamide in experi- 
mental tuberculosis. Of 59 guinea pigs inoculated with virulent tubercle 
bacilli, 31 were treated with orally administered crystalline sulfanilamide and 
28 were used as controls. After five to six weeks the controls showed large 
local lesions and regional nodes, greatly enlarged tracheobronchial glands and 
enlarged spleens, whereas in the treated animals the lesions were minute and 
there was no splenomegaly. Microscopically, tubercles were found in all the 
treated animals, but to a much less extent than in the controls. Whether 
this difference was caused by inhibition of bacillary growth by the sulfanil- 
amide or not could not be determined. Although sulfanilamide was ap- 
parently of value in animal tuberculosis, no conclusions could be drawn con- 
cerning its chemotherapeutic effect in humans. In September 1938, 
Dietrich * reported his investigations along similar experimental lines and 
found that relatively large doses of prontosil failed to eliminate the tubercle 
bacilli or halt their spread in infected guinea pigs. Actually, the untreated 
(control) animals lived much longer than the treated ones. 

Because of this controversial experimental background, and because we 
were desirous of determining what sulfanilamide could do in a chronic dis- 
ease, we decided to use this drug in clinical pulmonary tuberculosis. Thirty- 
five patients, 20 males and 15 females, with pulmonary tuberculosis of the 
moderately and far-advanced types, were treated with sulfanilamide over a 
period of from 10 to 15 weeks. The drug was administered orally in 10 
grain ‘doses three times daily, with equivalent amounts of sodium bicarbon- 
ate. This was gradually increased to 20 grains three times daily over a 
period of one month and for the following six to 10 weeks each patient re- 


* Received for publication November 7, 1938. 
From the Tuberculosis Division, Cook County Hospital, Chicago. 
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ceived this maximum dose daily.* No other medication was given, and 
magnesium sulphate, salicylates and undue exposure to sunlight were care- 
fully avoided. 

Weights were checked at intervals; temperature, pulse and respiration 
were recorded daily; sputum was examined bimonthly; reactions and evi- 
dence of toxicity were carefully noted; complete blood counts were made; 
and each patient was roentgenographically studied. None received artificial 
pneumothorax, and all were either semiambulant or confined to bed, and 
were subjected to the standard therapeutic regimen of the hospital. For 
controls, records of each patient prior to and after the experiment, as well 
as the findings in a similar group of patients treated with pneumothorax, were 
used. 


RESULTS 


Other than an initial psychic stimulus because something new was being 
used, the sulfanilamide did not appear to cause any physical or subjective 
improvement in any of the patients. Extrapulmonary tuberculous com- 
plications were present in 14 patients (three had bone involvement, six laryn- 
gitis, two enteritis, one epididymitis and two suppurating cervical glands), 
and in none was there noted any therapeutic effect from the sulfanilamide. 

Toxic side-effects were plentiful. Nine patients complained of severe 
and continued headache after having received the drug consistently for three 
weeks. Stopping the sulfanilamide caused the headaches to disappear, but 
they recurred when the drug was readministered. That this reaction was 
not of psychogenic origin was indicated by the fact that substituting lactose 
tablets of the same size, shape and color as the sulfanilamide tablets failed to 
cause recurrence of the headaches. Cyanosis was common but was of no 
great significance. Blood spectroscopic examinations for met- and sulf- 
hemoglobin were not done. Severe toxic effects, as severe anemias, granu- 
locytopenia, etc., were not evident although 20 patients were markedly 
anemic before sulfanilamide was administered. 


DISCUSSION 


To our knowledge no previous clinical study of this type has been previ- 
ously reported. Our results or lack of results was not unexpected, and is 
compatible with our knowledge of the pathology of tuberculosis. In the 
acute diseases the offending microorganisms can be readily reached by blood 
and lymph-borne drugs. In tuberculosis, however, the tubercle bacilli are 
isolated in relatively avascular lesions which are walled off by fibroblasts and 
epithelioid cells, so that the central portions undergo an avascular necrosis 
(caseation). This provides an almost impregnable barrier to intracellular 
fluids. Thus, Rich and Follis, Jr., found living tubercle bacilli in their ani- 
mals in spite of treatment with sulfanilamide and, although Dietrich first 


* Sulfanilamide was made available by Upjohn Co., Kalamazoo, Michigan. 
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saturated some animals with sulfanilamide before inoculating with tubercle 
bacilli, the course of the disease was not affected. Likewise, in our patients 
not one of the sputum positive cases was rendered sputum negative. It is 
apparent, therefore, that even if sulfanilamide killed tubercle bacilli in vitro, 
which has not been experimentally established, there is no theoretical basis 
for hoping for a similarly favorable result in vivo. 

That sulfanilamide is of no value whatsoever in pulmonary tuberculosis 
cannot be concluded from this clinical experiment for two reasons. First, 
blood cultures for tubercle bacillemia were not done, and it is possible that in 
the presence of such positive cultures this drug may be of therapeutic value. 
Bliss and Long* found that sulfanilamide acts in vivo by bringing about a 
change in susceptible microorganisms which permits phagocytosis; and Os- 
good and Brownlee® found in their in vitro experiments that the major ac- 
tion of sulfanilamide on beta hemolytic streptococci was that of neutraliza- 
tion of the toxins without any phagocytic effect. Secondly, not infrequently 
streptococci are present in tuberculosis as associated or secondary invaders, 
so that sulfanilamide may be of value. 

Although relatively few toxic effects from the sulfanilamide were ob- 
served in spite of its prolonged administration, it must be constantly remem- 
bered that this drug is capable of serious toxic reactions, particularly in sus- 
ceptible persons. Caution is, therefore, necessary. 


CONCLUSIONS 


Orally administered sulfanilamide is of no apparent value in altering the 
course in patients with pulmonary tuberculosis. The questions of the value 
of sulfanilamide in pulmonary tuberculosis associated with tubercle bacil- 
lemia and/or with secondary streptococcic infection are being investigated. 
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GENERALIZED CAPILLARY AND ARTERIOLAR 
THROMBOSIS 


REPORT OF TWO CASES WITH A DISCUSSION 
OF THE LITERATURE* 
By SAMUEL GiTLow, M.D., and Cart GoLpMARK, M.D., 
Bronx, New York 


THESE two cases are being reported together because they show similar 
pathologic changes even though clinically they differ entirely. The patho- 
logic process is characterized by generalized arteriolar and capillary throm- 
bosis. 

While we realize that atypical verrucous endocarditis with a skin lesion 
resembling lupus erythematosus was described by Libman and Sacks* in 
1923, and that Moschcowitz’* the following year presented a case before the 
N. Y. Pathological Society under the title of “* Hyaline Thrombosis of the 
Terminal Arterioles and Capillaries (A Hitherto Undescribed Disease),”’ 
we feel that despite the fact of the description of these two widely differing 
clinical conditions, the identical pathological lesions which were found may 
make them the same disease ; a disease essentially of the blood vessels and in 
particular of the smaller branches of the arterial system. Besides this the 
arterial lesions here described may possibly belong in the same category as 
periarteritis nodosa and may represent a variant of this disease. 


Case REPORTS 
CASE OF PURPURA WITH CAPILLARY THROMBI +4 


Case 1. H.K., female, aged 18, single. Admitted to Lebanon Hospital, service 
of Dr. C. Goldmark, April 25, 1932, and died May 13, 1932. Two years before ad- 
mission and lasting for one year the patient suffered with vague joint pains. After 
this she had an occasional sore throat and a mild grippe. Aside from this, she was 
well until about three months ago when she was confined to bed with what was called 
influenza. This cleared up except for persisting stiffness and numbness of the body 
which also included the face. A few days later, the influenza-like symptoms recurred. 
One week before her admission her temperature rose to 103° F. This was accom- 
panied by coryza, sore throat, generalized pains over the body, and cough productive of 
green expectoration. In the week before admission she also vomited occasionally. 
She had some polyuria and a nocturia of two to three times. The urine was de 
scribed as dark brown. 

Her last menstrual period was nine days before admission. Her menstrual his- 
tory in general was negative. 

On physical examination the patient looked quite pale and uncomfortable. There 
were a number of discolorations over the entire body, looking like hemorrhagic nevi. 
Besides this there were a number of petechia-like lesions over the skin, the mucous 

* Received for publication February 21, 1938. 

+ Case presented at meeting of Alumni of Lebanon Hospital. 
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membranes and in the retinae. She had a subicteric tint to the sclerae and skin. 
There was an old herpes labialis. The posterior chain of cervical glands was palpable 


on both sides. The lungs were negative. The heart sounds were muffled, but no mur- 
murs were heard. There were several dropped beats per minute. The liver was felt 
two fingers-breadth below the free costal margin. The spleen was not felt. Later a 


faint systolic murmur was heard at the heart apex. This was not transmitted. There 
was percussion tenderness over the sternum and tibiae, together with tenderness of the 
muscles of the thigh. 

Two days after admission the hemorrhagic spots, particularly those on the face, 
showed a tendency to bleed. The crusted lesions (herpes) on the upper lip also bled. 


* - 
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Fic. 1. Case 1. Heart showing several thrombosed vessels. 
Spleen and liver were now definitely enlarged. A blowing systolic murmur was now 
heard over the entire heart. 

Examination of the fundus oculi showed numerous hemorrhages. 

On the last day of her life, the patient developed a right hemiplegia with a posi- 
tive Babinski sign on the right. She became comatose. The retinae showed profuse 
hemorrhages extending over the discs. 

LAporaTtory Finpines. Urines. Specific gravity 1.002-1.020. Red and white 
blood cells and various kinds of casts were constantly present. Bence-Jones protein 
(proteose) was not found but albumin was present. Urobilinogen was present at 
times, but in other specimens was absent. 

Blood Cultures. Two were sterile. 

Blood Chemistry. Non-protein nitrogen 32 mg. per cent; sugar 109 mg.; urea 
nitrogen 16 mg.; uric acid 2.7 mg.; total cholesterol 139 mg.; free cholesterol 103 mg. ; 
cholesterol ester 36 mg.; calcium 9.1 mg.; phosphorus 3.7 mg. Van den Bergh 0.6; 
icterus index 14.2; bilirubin dilution 1-110. Carbon dioxide combining power 56 
volumes per cent. 
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Stools. Strongly positive for blood. No ova or parasites found. 

Blood Counts. Hemoglobin 25-46 per cent; red blood cells 1,400,000-2,000,000 ; 
white blood cells 3,000-14,000. Polymorphonuclears 86 to 78 per cent; staff forms 
50 to 74 per cent. Normoblasts were very numerous. Reticulocytes 31 to 80 per cent. 
Platelets 50,000-100,000. Bleeding time. Two to four minutes. Coagulation time. 
Five minutes. Clot non-retractile in 24 hours. Fragility of red blood cells. Hemo- 
lysis began at salt concentration of 0.44 and was complete at 0.28 per cent. Tourniquet 
test. Negative. Wassermann test. Negative. Blood Pressures. Systolic 100 to 
110; diastolic 50 to 70. Pulse Rate. 90 to 100; respiratory rate 24; temperature ir- 
regular 101°-104° F. during first week, then 100° F. Prelethal rise to 103°. 


COMMENT 


The clinical diagnosis in this case at various times ranged between aplas- 
tic anemia, hemolytic icterus, purpura hemorrhagica and bacterial endo- 
carditis. 

In analyzing this case, we see the rapid development of a hemorrhagic 
tendency, in the sense of a purpura with hemorrhages over the skin, mucous 
membranes, in the retinae and possibly also in the brain. This was accom- 
panied by a subicteric tint to the skin and sclerae, and by the laboratory evi- 
dences of icterus. 

The course was febrile. The blood showed a thrombocytopenia, a severe 
secondary anemia, usually leukopenia with a high staff cell count, a very high 
reticulocyte count and numerous normoblasts. 

The diagnosis of aplastic anemia had to be abandoned because of the 
finding of many young cells, viz., reticulocytes, staff cells and normoblasts 
indicating not aplasia but rather active hemopoiesis in the bone marrow. 

The diagnosis of familial hemolytic icterus was untenable because of the 
negative family history, but that of the acquired form was very plausible in 
view of the large number of reticulocytes. The resistance of the red blood 
cells to hypotonic salt solutions was, however, increased. Studies for 
spherocytosis were not done. The spleen was not particularly hard and the 
tendency to skin and mucosal hemorrhages was too great to accord with this 
diagnosis. 

Purpura hemorrhagica or thrombocytopenic purpura was present as 
shown by the low platelet count, the purpuric lesions, the gastrointestinal 
bleeding, and the non-retractile clot. It did not seem, however, that the dis- 
ease was an essential purpura. It seemed rather that the thrombocytopenia 
was a secondary manifestation. This contention was proved at the post- 
mortem examination. 


PosTMORTEM EXAMINATION (Dr. J. C. EnRiicn) 


General Appearance. The body is that of a white, well developed but poorl) 
nourished girl, aged 18. The skin is quite pallid, with a yellowish tinge. Recent 
incisions, each two inches in length, are present in both antecubital spaces. Many 
small petechiae are scattered over the body. Superficial lymph nodes are not palpable. 
There is no edema present. There is a moderate amount of postmortem lividity over 


the back. 
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Incision. (Y-Incision.) The incision is made from both axillary spaces to the 
epigastrium, and mid-abdominal to the symphysis. All viscera are removed, an in- 
cision from the symphysis to the left knee is also made, and the left femur is removed. 

Peritoneal Cavity. The viscera are in normal situ. There are no evidences of 
exudate, adhesions or excess fluid in the peritoneal cavity. No anomalies are evident. 

Thoracic Cavity. There are no excess fluid, exudate or adhesions present. The 
organs are in normal situ. The thoracic surface of the diaphragm on each side is 
studded with many petechiae. 

Pericardium. The pericardial cav ity contains about 100 c.c. of straw -colored, thin 
serous fluid, but no exudate or adhesions. The visceral pericardium, and particularly 
innumerable petechiae. 


370 


that covering the right auricle, is studded with 
5 


Heart and Great Vessels. The heart weighs 
shape. It is contracted and brownish red in color. The pericardial fat tissue is not 


erams and is normal in size and 


increased. The myocardium is everywhere firm, without areas of softening. Be- 
neath the pericardium and on section, tiny pale, punctate scars can be seen in the myo- 
cardium. The right auricle is normal in size and shape, and possesses normal vas- 
cular communications with the superior and inferior vena cavae and the coronary sinus. 
The endocardium is smooth, thin and glistening. The auricular appendage is not 
thrombosed. The tricuspid valvular ring is slightly distended. The tricuspid valves 
are thin and shiny with normal attachments of the chordae tendineae. There is no 


evidence of old or recent endocarditis. The right ventricle is slightly dilated, and the 
muscular wall is of normal thickness. The ventricular endocardium is smooth. There 
are no thrombi present, but occasional petechiae are seen. The pulmonary valves are 
thin, normal in structure, and free of endocarditis. The pulmonary artery is of nor- 
mal size and the intima does not show any evidence of atherosclerotic changes. The 
left auricle is normal in size, and is lined by a smooth, thin, glistening endocardium. 
The left auricular appendage is not thrombosed. The mitral valve is entirely normal 
in appearance and shows slight tension thickening of the aortic cusp. There is no 
evidence of old or recent endocarditis. The endocardium of the left ventricle appears 
normal, except for a few petechial hemorrhages. The musculature of the left ven- 
tricle is of normal thickness, color and consistency The aortic cusps are normal, 
except for slight tension changes The coronary orifices are in their normal locations 
and widely patent. The aorta itself is not widened, maintains full elasticity, and 


possesses a smooth intima which is studded with occasional yellowish atherosclerotic 
plaques. The superior and inferior vena cavae appear normal, as do also the large 
branches of the aorta. 

Lungs. The lungs together weigh 775 grams. They are very pale. The pleura 

smooth and the lungs appear adequately aerated. They are somewhat heavier than 
normal to the touch, and on section reveal a moderate amount of edema. There are 
no evidences of pneumonic involvement or of infarcts. The trachea and bronchi 
contain some frothy reddish brown fluid. The mucosa of the tracheo-bronchial tree 
is smooth and glistening and moderately congested. 

Gastrointestinal Tract. The esophagus is normal in appearance. The mucosa 
of the stomach is studded with innumerable petechiae. The small intestine and its 
mesentery appear normal, except at a point about two feet proximal to the ileo-cecal 
valve, where there is a small Meckel’s diverticulum measuring 1%” in length. The 
mucosa of the large intestine shows distinct melanosis, and is dark brownish black in 
color, with a fine silvery gray network. The mucosa of the large bowel contains 
numerous petechiae. 

Liver. The liver weighs 1425 grams. The edge of the liver reaches two inches 
. 


elow the inferior costal border. The capsule of the liver is smooth, glistening and 


TI 
translucent, and is pale brown in color. The lobulation and consistency of the liver 
are normal. Cut section shows only moderate congestion, and is similar in color to 
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the surface. The gall-bladder and bile passageways, both intra- and extra-hepatic, do 


not show any abnormalities. 
Pancreas. The pancreas is normal in size, shape and consistency. 


chyma does not contain an unusual amount of fat. The pancreatic ducts do not show 
any abnormalities. The splenic vein and artery are not unusual. 

Spleen. The spleen shows a diffuse uniform enlargement to about twice the nor- 
mal size. It weighs 275 grams. Its capsule is smooth, dark reddish gray in color, 
and fairly dense. The consistency of the spleen is slightly softer than normal. Cut 
surface has the appearance of chronic passive congestion. The Malpighian follicles 
stand out distinctly. The pulp cannot be scraped out easily. 

Adrenals. The adrenal glands are in their normal situ. 
is occluded and thrombosed, and there is a small hemorrhage into the peri-nephritic 
tissue on that side. On section, the cortex of the adrenal glands is of normal thick- 
ness and bright yellow in color. There is very little autolysis. 

Genito-Urinary System. Kidneys. The left kidney weighs 150 grams, the right 
kidney weighs 180 grams. The capsules can be stripped easily, revealing a smooth, 
shiny, dark brown surface, with many small petechial hemorrhages and a few larger 
hemorrhages, some of them reaching 1% cm. in diameter. There are two small in- 
farcts in the right kidney, each of which produces a sharply outlined depression on 
the surface of the kidney. Cut section is dark brown in color, and there are many con- 
spicuous minute hemorrhages. Normal renal markings are present and distinct. The 
pelvis of the right kidney is filled with blood. The ureters and bladder do not show 
any abnormalities. 

Genital Organs. The uterus is infantile in size, but otherwise normal. 
cervix appears markedly congested. 

Lymph Nodes. Moderate hyperplasia is present of the axillary, mesenteric, and 
para-aortic glands. 

Bones. The marrow of the sternum is dark.red and has a thick creamy consist- 
ency when expressed. The vertebral marrow appears normal, save for fibrous streaks 
which occasionally cross irregularly through it. The left femur on section reveals a 
conspicuous red marrow, soft and creamy when expressed, throughout the entire length 
of the bone, including epiphysis and shaft. 


The paren- 


The right adrenal vein 


The 


Microscopic FINDINGS 


Heart. The auricular endocardium, valve ring and valve are normal. Nu- 
merous small blood vessels are thrombosed. These thrombi appear in the smaller 
arterioles and capillaries, and perhaps also in the venules. The thrombi have a pink, 
homogeneous and slightly fibrillar appearance, which in many instances show endo- 
The endothelial cells may cover the thrombus or endothelial cells may 
Some of these thrombi are adherent to the vessel 
The myocardium shows 


thelial reaction. 
be included within the thrombus. 
wall. Others appear to lie within the lumen of the vessel. 
very little fibrosis, which would appear to indicate that these vascular occlusions are 
either incomplete or of very recent origin. Elastica stains indicate that many of the 
occluded vessels are of arterial nature. One cannot exclude also venules. In the 
main these thrombi have a clear hyaline appearance. 

Lungs. There is diffuse edema. Intense capillary congestion is present. Many 
capillaries appear to be tightly packed with red blood cells. Thrombi as seen in other 
organs are not clearly made out in the lung. However, several pulmonary vessels 
present marked intimal thickenings, almost to the point of occlusion, and one vessel 
is found with complete hyaline thrombosis. 

Liver. The parenchyma of the liver and the capsule appear normal. Several 
hepatic arterioles show hyaline thrombi similar to those found elsewhere in the body. 
Bile canaliculae and bile ducts do not show any abnormalities. 
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Spleen. There is intense active congestion of the spleen with filling of the pulp 
with erythrocytes, while the sinuses remain relatively empty. Splenic follicles are 
very distinctly outlined. Several large trabecular veins show complete occlusion by 
hyaline thrombi. The cellular picture of the pulp is quite normal. 

Kidney. There is an enormous amount of hemosiderin in the tubular epithelium. 
Occasional hyaline 


+} 


Numerous hyaline thrombi are seen throughout the kidney. 
thrombi are found in the efferent arterioles and in the glomerular loops. 
several areas of focal cortical atrophy, representing early anemic infarcts. 

Pancreas. The capillaries and small blood vessels contain numerous hyaline 


here are 


thrombi. 

Thymus. Many calcified Hassall’s corpuscles are present. There are no vas- 
cular thrombi. 

Lymph Nodes. The lymph nodes reveal sinus endothelial hyperplasia. 

Adrenals. There are no changes in the adrenal 

Cerebrum. There is a petechial hemorrhage in the pia. There are no thromboses. 


Skin. No hemorrhages are found. 


ANATOMICAL DIAGNOSIS 


Cause of Death: Anemia. Multiple vascular thromboses 
Anemia of unknown origin. 
Generalized thromboses of small blood vessels 
Petechiae in skin, diaphragm, pericardium, endocardium, gastrointestinal tract. 
Hyperplasia of bone marrow. 
Pulmonary edema. 
Meckel’s diverticulum. 
. Melanosis of ascending and transverse colon 
). Thrombosis of left adrenal vein. 
10. Infarcts of kidney. 
11. Hemosiderosis of kidneys. 
12. Hemorrhage into right kidney pelvis. 
13. Hyperplasia of axillary, mesenteric and para-aortic glands. 


CASE OF ATYPICAL VERRUCOUS ENDOCARDITIS WITH Lupus ERYTHEMATOSUS 


Case 2. C. L., female, aged 27, single. Admitted to Lebanon Hospital, service 
of Dr. Carl Goldmark, June 14, 1932, and died June 20, 1932. This patient was first 
seen by Dr. Lossow on June 3, 1931, with swelling and stiffness of some of the small 
joints of her right hand. These joints became swollen on use and subsided with 
rest. There was no fever. A roentgenogram of the chest showed that the lungs were 
normal but heart showed a mitral contour. She was carefully examined for foci of 
infection but none was found. At the end of June 1931 she had an axillary adenitis. 
In July of the same year an infected sebaceous cyst was removed from her right 
axilla. The arthritic pain persisted until August. Early in September she became 
exhausted. A blood count done at this time showed: hemoglobin 68 per cent; red 
blood cells 4,600,000; white blood cells 6000; polymorphonuclears 69 per cent, lympho- 
cytes 25 per cent, mononuclears 3 per cent, myelocytes 3 per cent. A slight shift to 
the left was indicated. One of us (S. G.) saw her on October 23, 1931, and found 
her to be suffering with a moderate degree of cardiac decompensation. Her previous 
history taken at this time was negative with the exception of diphtheria at the age of 
10. There was no family history of tuberculosis. 

Physical examination on October 23, 1931, revealed a diastolic murmur at the 
heart apex and along the left border of the sternum, together with a suggestive peri- 
cardial friction rub. There was some edema of the legs. The liver was felt one 
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finger-breadth below the costal margin. Retinal examination revealed choroidal pig- 
mentation. No skin lesions were present. Bed rest and salicylates were prescribed. 
Diagnosis at this time was rheumatic fever with pancarditis, mitral stenosis and 
pericarditis. 

Eight months later her left ankle became painful and swollen and she began to 
have fever. Together with this she developed a cough which persisted for two weeks. 

A butterfly skin lesion was noted over both malar prominences, the nose and part 
of the forehead. This was rough, red, somewhat indurated and scaly. Similar 
lesions were present on the upper part of the chest and over both shins and arms. 
The patient stated that these lesions were the result of sunburn from purposeful ex- 
posure. She had clubbed fingers. The mucous membranes showed no abnormalities. 
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Fic. 2. Case 2. Glomerulus containing hyaline thrombi in several capillary loops. 


There was dullness at both lung bases, more at the left, with numerous crepitant 
and subcrepitant rales and diminished breathing and fremitus—evidently broncho- 
pneumonia. 

The heart was enlarged both to right and left. A presystolic thrill followed by a 
sharp thud was felt over the precordium. At the apex a presystolic roughening was 
heard ending in a sharp first sound. At the fourth intercostal space to the left of the 
sternum a soft, blowing, diastolic murmur was heard. The second pulmonic sound 
was accentuated. A suggestive pericardial friction sound was heard over the base, 
particularly over the pulmonic area. 

Liver and spleen were not felt. There was no Murphy sign. The eye grounds 
were negative except for the choroiditis previously noted (high myopia). 

Clinical diagnosis at this time was rheumatic pancarditis with pericarditis and 
possible effusion, mitral stenosis and insufficiency, lupus erythematosus with accom- 
panying cardiac lesion, bronchopneumonia and acute glomerulo-nephritis. 

Two days after admission a petechial spot was found in the conjunctiva of the 
left lower lid. 
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Dermatological consultation was had with Dr. L. Chargin whose opinion was: 

(1) A more or less generalized sunburn after exposure. 

(2) Face and upper chest showed an erythematous eruption of the type associated 
with so-called acute lupus erythematosus. This type is not infrequently precipitated 
by sunburn. Whether this was in fact a true acute lupus erythematosus, the course 
would determine. This type is sometimes seen in subacute bacterial endocarditis and 
is an independent disease (possibly on a tuberculous basis according to some). 

The patient developed oliguria almost to the extent of anuria, an increasing 


nitrogen retention, and finally died in uremia. 


Roentgenogram, June 15, 1932. Heart moderately en- 


LABORATORY FINDINGS. 
Bronchopneumonic infiltrations of both 


larged to left. Mitral configuration. Lungs: 
bases. Thickened pleura right apex. Small interlobar effusion. 


Albuminuria, high specific gravity, many hyaline and granular casts, 


Urine. 
white and red blood cells. 

Blood. Moderate to severe anemia with hemoglobin 33-5 
cells 3,800,000 to 3,150,000 and white blood cells 7000-10,000, normal differential with 


2 per cent, Red blood 


many young forms. 
Blood Culture. 
shown to be a contamination. 
Blood Chemistry. The non-protein nitrogen rose 
the latter with a creatinine of 8.6 mg. per cent. 
Wassermann Test. This was positive twice 
Sputum. Negative for tubercle bacilli. 
Temperature. 103°-105° F., with prelethal rise to 107° F. 
Blood Pressure. Systolic 120 to 130; diastolic 80 
Pulse. Rapid. 


Sterile once, and once showed an anhemolytic streptococcus later 


from 26 to 108 mg. per cent, 


COMMENT 


The final clinical diagnosis in this case was atypical verrucous endo- 
carditis with lupus erythematosus acutus disseminatus, rheumatic pancarditis, 
mitral stenosis and insufficiency, pericarditis, bronchopneumonia, acute glo- 


merulonephritis, uremia. 

Concerning the positive Wassermann tests it may be said that the con- 
dition was never clinically considered to be luetic, the heart condition in 
particular being considered either purely rheumatic or rheumatic with asso- 
ciated subacute bacterial endocarditis. In the literature Davis and Ayonen * 
describe a similar case. They think that the positive \Vassermann test is due 
to a disturbed colloid and lipoid balance of the blood serum and not to the 


presence of syphilis. 


PosTMORTEM EXAMINATION (Dr. J. C. ERLICH) 
The body is that of a white adult female, aged 27, well 


General Appearance. 
There is an erythematous rash over both 


developed, with proptosis of both eyes. 
cheeks, extending to the nose, with crustaceous papules on the cheeks and upper and 
lower lips. Over both tibiae anteriorly, an erythematous rash is present (sunburn). 
There is no edema, petechiae, ecchymoses or jaundice present. 

Incision was made from the manubrium to the symphysis pubis. 
There is no free fluid or exudate, nor are there any adhesions or evi- 
The intestines have a normal, smooth, glistening surface. The 


Incision. 

Abdomen. 
dences of peritonitis. 
organs are in their normal situ. 
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Thorax. The diaphragm reaches the fifth intercostal space on the right and the 
sixth intercostal space on the left. There are multiple, easily broken fresh adhesions 
between the viscera and pleura on each side, with obliteration of the right costo 
phrenic sinus by adhesions. There is no free fluid present in either chest. 

Heart and Pericardium. ‘The pericardial cavity contains about 75 c.c. of clear, 
straw-colored fluid. There is an area of fairly dense adhesions between the viscera 
and parietal pericardium near the apex anteriorly.“ The remainder of the pericardial 
surfaces appear smooth and glistening. The heart is normal in shape, and shows a 
moderate diffuse enlargement. It weighs 390 grams. The right auricle is slightly 
distended. The endocardium is smooth, and there are no abnormalities present in the 
The tricuspid valve ring is normal in circumference. 


superior or inferior vena cavae. 
to the chordae 


The cusps are thin and free of vegetations. Their attachments 
tendineae appear normal. The right ventricle is slightly distended. Its muscular wall 
is of normal thickness and there is no increase in epicardial fat. The pulmonary 
valves appear normal, as do the main branches of the pulmonary artery. The left 
Its endocardium is slightly thickened, but smooth. 


auricle appears normal in size. 
The mitral 


There are no thrombi in the auricle or in the left auricular appendage. 
valve shows a moderate degree of stenosis. The mitral cusps are fused at the com- 
missure and they are diffusely thickened and contain some small plaques of calcium. 
The free edges of the mitral valve cusps are thickened and rolled over, pulling the in- 
sertions of the chordae tendineae to the under or ventricular surface of the valves. A 
fairly recent, soft, friable thrombotic endocarditis is present, which does not reveal 
The left ventricle shows a moderate, diffuse 


any organisms on smear or culture. 
The ventricular endo- 


hypertrophy, and is elongated somewhat from base to apex. 
cardium is smooth. Near the base there are several glistening white, stellate, small 
depressed scars in the muscle of the ventricle. The aortic cusps are also fused at the 
commissure and one of them shows a few small thrombotic vegetations. The mouths 
of the coronary arteries are patent and normal in appearance. The coronary arteries 
themselves show only slight sclerosis. The aorta retains normal elasticity and is 
lined by a smooth intima containing a few small atheromatous depressions. There is 
no evidence of lues. 

Lungs. The lungs are normal in size. They are increased in consistency, very 
firm, and the left lung feels consolidated in the upper and lower lobes. The lobulation 
of the lungs is normal. The pleura is covered by a thick recent adherent fibrinous 
exudate, and on section the appearance is that of a confluent lobular pneumonia, in- 
volving upper and lower lobes. The pneumonia appears mainly to be in the gray stage. 
Cut surface is dry, granular and consolidated, and is the seat of a diffuse pneumonic 
infiltration. Distribution of the tracheal subdivisions is normal. The tracheo-bron- 
chial mucosa is deeply congested. The trachea contains some blood-stained frothy 
fluid. Those branches of the pulmonary artery which can be dissected, appear normal. 

Liver. The liver is normal in size and weighs 980 grams. Its capsule is smooth 
everywhere, except on the upper surface, where some small plaques of fibrinous exu- 
date as a result of trans-diaphragmatic extension from the lungs, are present. The con- 
sistency of the liver is normal. The color of the surface on cut section is pale red- 
dish brown, and the liver appears to contain a considerable amount of fat. The gall- 
bladder and the intra- and extra-hepatic bile ducts do not show any abnormalities. 

Spleen. The spleen is enlarged to about one and one-half times the normal size 
and weighs 190 grams. The capsule of the spleen shows a few flakes of fibrin, but 
is otherwise normal. The consistency of the spleen is fairly firm. On section, the 
pulp has a reddish gray appearance, with conspicuous follicles and trabeculae. The 
pulp can be scraped easily with a knife. There are no infarcts present. 

Kidneys. The kidneys are normal in size and weigh together 220 grams. The 
capsules can be stripped easily, revealing a fairly smooth surface in which there are 
multiple depressed, irregular, reddish scars. These depressions are very shallow, dark 
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red in color, and sharply demarcated from the surrounding raised and more normal 
looking parenchyma. The appearance of these scars, many of which are confluent, 
producing channel-like depressions, is characteristic of the renal changes in atypical 
On cross section, similar scarred areas can be seen. Other- 


verrucous endocarditis. 
The pelvis, calyces, ureters 


wise the cortical medullary markings appear quite normal. 
and bladder are negative. 

Genital Organs. The uterus is slightly enlarged, due to the presence of a few 
small fibromyomata. It appears otherwise negative. The tubes are slightly thickened, 
and the ovaries are slightly enlarged with thickened capsules. ‘The surface is con- 
gested and suggests chronic odphoritis. The ovaries contain a few small follicular 
cysts. 

Microscopic FINDINGS 


Heart. Section of the mitral valve reveals marked diffuse fibrosis and thickening. 
The valve is vascularized and contains proliferated young fibroblasts and a few round 
cells. Blood vessels in the valve are injected. On the surface of the valve near the 
closing margin, there is a large thrombo-endocarditis. The thrombus is incorporated 
in the superficial part of the valve, and is partly covered by endothelium. ‘The throm- 
bus does not contain any inflammatory cells or bacteria. The chordae tendineae are 
also markedly thickened. The ring of the valve contains a few round cells, but does 
not appear vascularized in the section examined. ‘The auricular endocardium shows 
some irregular thickening. The myocardium of the ventricle and auricle does not 
contain any Aschoff bodies. There is a moderate amount of interstitial fibrosis present. 
Small branches of the coronary arteries show moderate intimal thickening. The peri- 
cardial fat tissue is normal in amount. It does not show any evidences of inflam- 
Some hypertrophy of the muscle fibers is present in the auricular and ven- 


mation. 
There are no vascular occlusions. However, several sections 


tricular myocardium. 
reveal recent degenerative changes in the myocardium, in which the muscle fibers 
are almost completely absorbed and a loose young vascular connective tissue is taking 
their place. The appearance is similar to that occasionally found in recent myomalacia. 
This would indicate that small vascular occlusions are present, even though not in 
the sections examined. In some sections, the thickening of the blood vessel walls in 
the small coronary branches is rather marked. One section reveals a very pronounced 
thickening of the intima of one of the larger coronary branches, with almost complete 
occlusion of this vessel. In still another section in which more advanced diffuse myo- 
cardial scarring is present, this appears to be of somewhat longer duration, since the 
replacing connective tissue is more mature. Local myocardial fibers in these areas are 
markedly hypertrophied. Some sections show collections of plasma cells and occa- 
sional round cells in the pericardium. A phosphotungstic acid-hematoxylin stain on 
the thrombotic lesion on the mitral valve indicates it to be composed of fibrin and 
platelets with some hyalinization. 

Lung. Sections of lung reveal a very markedly widened pleura, in which an ad- 
vanced granulation tissue reaction with numerous new blood vessels, fibrosis, edema 
and round cell infiltration with macrophages is present. The pulmonary parenchyma 
is the seat of a confluent bronchopneumonia which involves most of the parenchyma, 
but the degree of the development of the pneumonia differs in different portions of 
the lung. There are several postmortal colonies of bacteria present. There are areas 
which show edema, others cellular exudation, and still others, fibrin. No occluded 
blood vessels are observed. Some branches of the pulmonary arteries show a mod- 
erate degree of arteriosclerosis. 

Liver. Sections of the liver reveal a moderate amount of fat. The lobulation of 
the liver is normal. The parenchyma shows some autolytic changes with fragmenta- 
tion of the liver cell cords. The blood vessels and bile ducts do not show any sig- 


nificantgshanges. There is a moderate amount of centri-lobular congestion, and there 
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is also some separation of the sinus walls from the liver cords. In one section of the 
liver, there is a small focal area of necrosis, containing broken down cells and pyknotic 
nuclei and a few polynuclear cells, and resembling somewhat a so-called “typhoid ” 
nodule. Two or three such areas are present in this section. 

Spleen. The capsule is covered with a few small clumps of fibrin. The capsule 
itself is not thickened. The splenic pulp shows a moderate increase in cellularity 
The lymphoid follicles are normal in size and rather sharply outlined from the pulp. 
The sinusoids are markedly congested. The cellular increase in the red pulp appears to 
be due to an increase of all the normal cellular constituents of the spleen. There is no 
predominance of polynuclear cells. The blood vessels do not show any unusual 
changes. There are no infarcts. 

Kidney. A considerable percentage of the glomeruli, perhaps two or three out of 
10, contain hyaline masses in the glomerular capillaries. The basement membranes 
of the glomerular loops are thickened, and there is a suggestion of the so-called wire- 
loop appearance. The parenchyma shows a few small areas of focal atrophy, corre- 
sponding to the infarct scars described macroscopically. In these areas, the tubules 
are atrophic, the fibrous stroma is increased, and there is an infiltration by round cells. 
Some of these atrophic areas extend to the surface, as described macroscopically. The 
interlobular arteries, efferent and afferent arterioles, and the larger arcuate arteries, 
show moderate sclerotic changes, but no occlusion. The tubules of the kidney are 
fairly well preserved and the convoluted systems show some granular degeneration of 
the epithelial cells. Elastic Van Giesen stain does not disclose any other arterial 
lesions. 

Pancreas. The parenchyma is normal in appearance. The ducts do not show 
any abnormalities. There is no increase of interstitial fat. The islet tissue is well 
preserved. The blood vessels are engorged. Section of the splenic arteries reveals 
rather marked intimal sclerosis. 

Uterus. The endometrium appears in a resting phase, with moderate congestion 
of the stroma. The myometrium appears normal. There is no evidence of endo- 
metritis. 

Ovary. There are a few small follicular cysts and growing follicles present 
The ovarian stroma is injected. There are no histological evidences of inflammation. 
Thymus reveals a moderate degree of physiologic atrophy of thymal tissue. 

Skin. Sections of skin do not reveal any occlusive vascular lesions. 

Lymph Nodes. The lymph nodes show some depletion of the small lymphocytes 
and there appears to be some granulopoiesis and lymphopoiesis going on within these 
nodes. 

Retina. Section of retina and eyeball: Those blood vessels present in the section 
appear normal. 

ANATOMICAL DIAGNOsIS 


Cause of Death: Bronchopneumonia, generalized vascular occlusions. 
Atypical verrucous endocarditis (Libman-Sacks). 

Old rheumatic endocarditis, mitral and aortic valves. 
Thrombo-endocarditis, mitral and aortic valves. 

Uremia clinically, renal failure. 

Diffuse hyaline thrombi of glomerular capillaries. 

Numerous myocardial infarctions with scarring. 

Lupus erythematosis. 

Bilateral confluent bronchopneumonia, with acute fibrinous pleuritis. 
10. Old pericarditis with moderate effusion. 

11. Perihepatitis and perisplenitis. 

12. Chronic passive congestion of liver and spleen. 

13. Fibromyomata uteri. 
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COMMENT 


The acquaintance of one of us with the disease designated today as 
atypical verrucous endocarditis by Libman and Sacks started in 1911 at Mt. 
Sinai Hospital, New York City. At that time Dr. Libman pointed out that 
there was a type of endocarditis associated with a skin lesion that resembled 
lupus erythematosus. Yet during all the intervening years this is to our 
knowledge the first case observed at Lebanon Hospital. Indeed the con- 
dition acute lupus erythematosus itself with accompanying endocarditis must 
also be rare for in a recent article—March 1933—Roxburgh* stated that he 
could find only five such cases since 1906 in the records of St. Bartholomew’s 
Hospital. At Mt. Sinai Hospital with its very extensive and efficient medi- 
cal service, aware of the condition for several years, only 11 clear cut cases 
were available from a possible 37 cases up to the report of Dr. Louis Gross ° 
in Libman’s Anniversary Yolume II in 1933. Thus it can be said that the 
condition is particularly rare. 

There are other types of verrucous endocarditis aside from the rheumatic 
and subacute bacterial which are classed in a large group of indeterminate 
endocarditides which include the cachectic and terminal forms.* These do 
not belong in this category because they have a definite causative factor such 
as carcinomatosis, long standing debilitating infections and nephritis. Be- 
sides they have a different pathology. 

The association of the endocarditis with lupus erythematosus has ren- 
dered it more fascinating, for the subject of skin and mucous membrane 
lesions in general disease is a feature of great interest and one that is fre- 
quently diagnostic. Perhaps a better understanding of the participation of 
the skin and mucous membranes in general physical states may be a great 
help in clinical diagnosis. 

Hebra (in Volume I of the Ztschr. der K. K. Gesellschaft der Aertzte in 
1845) described lupus erythematosus for the first time under the name 
seborrhea congestiva and again the same year in Constatt’s Jahresb. u. d. 
Leistungen der Dermatologie in Jahre 1845. Six years later M. Cazanave 
(1851) gave the disease its present name. In his atlas he describes the con- 
dition including it under affections of the sebaceous secretions. 

In 1864 the Sydenham Press published a translation of Hebra’s book on 
Dermatology by C. Hilton. This book of Hebra’s formed a part of Vir- 
chow’s Handbuch der Speciellen Path. u. Therap. Volume IV of this was 
published after Hebra’s death by Kaposi in 1875 and it is to the latter author 
that we owe a very thorough investigation and description of the types of 
lupus erythematosus and particularly to the pointing out of the acute form. 
In Hebra’s Atlas of 1856 two forms of the disease were pictured and de- 
scribed, the discoid and the aggregate. He considered it a local disease en- 
tirely. Since Kaposi's time, however, it is known to occur also as a general 


disease that may have grave consequences.’ 
We are not going further into Kaposi’s description than to state that he 
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described the lesions of both chronic and acute lupus erythematosus and 
pointed out the possible transition from one to the other and the threatening 
nature of a wide dissemination of the lesions. He, in addition, gave a de- 
scription of the pathology of the condition which closely resembles the de- 
scriptions of today, particularly that by Goeckerman* of the Mayo Clinic. 
In 1872, in the Arch. f. Dermat. u. Syph., Kaposi added to his description 
and included a new condition, erysipelas perstans faciei, which is an ery- 
sipelatous form of the disease arising usually on the basis of an old chronic 
lesion. 

Among the 11 cases of acute lupus erythematosus described by Kaposi in 
his first article, he observed four deaths. In his conclusion he states that 
lupus erythematosus may be an acute or subacute condition with fever and 
widespread effect upon the general organism which may result in death. 
None of the cases, however, is described as having a cardiac lesion. 

The modern discussion of the condition may well start with Osler’s ‘ 
very extensive Goulstonian Lectures, published in the Lancet in 1885, on 
malignant endocarditis. Here are described all the forms and their pathol- 
ogy together with blood culture studies and the differentiation of the or- 
ganisms recovered. ‘This is the original description of both the acute and 
the subacute forms of malignant endocarditis and well deserves a perusal by 
anyone interested in a study of this disease. In the second of these lectures 
he mentions that this type of endocarditis occurs frequently in old and 
sclerosed valves and may run a more chronic course, thus mentioning for 
the first time the subacute form. 

In 1895 in the Am. Jr. Med. Sci. Osler *° published the first of a series of 
articles on the visceral complications of erythema exudativa multiforme. 
There subsequently appeared articles in the Brit. Jr. Derm. (1900), Am. Jr. 
Med. Sci. (1904), and Brit. Med. Jr. (1914) where the final summary was 
given. He described in all a series of 29 cases. The skin lesions varied 
from urticaria to purpura, erythema exudativa multiforme, erythema nodo- 
sum and angio-neurotic edema. Some of the lesions may ulcerate. Patients 
may get well and have recurrences but the type of lesion may vary with each 
recurrence indicating the likelihood of the relationship of the lesions. Heart 
murmurs were often found and real rheumatic fever and chorea were fre- 
quent. Two of these 29 cases had skin lesions the description of which 
corresponds to acute lupus erythematosus—case 19 with lesions of lupus 
erythematosus and erysipelas-like eruption ( Kaposi erysipelas perstans faciei ), 
and case 26 with lupus erythematosus lesions. Both cases died with evi- 
dences of nephritis (case 26 succumbing in a second attack after recovery 
from the first). This case was seen by G. H. Fox and considered acute 
lupus erythematosus. This group of cases, is, no doubt, a polyglot one. 
Nowhere in the article does Osler mention verrucous heart lesions. He was 
not aware of them. One point which he does make, which rather points to- 
wards endocarditis, is that if albuminuria occurs, and particularly if nephri- 
tis is present, the cases are much more grave and the prognosis distinctly bad. 
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This seems to indicate the possible occurrence of the characteristic lesions 
later to be described. 

In this connection it is interesting to note that many workers starting 
with Brocq. and extending down to the present time have considered the 
lesions of acute lupus erythematosus to be very similar to those of erythema 
multiforme (MacKenzie,"* 1898; Galloway,” 1903). 

In 1899 Fordyce** reported a case of acute lupus erythematosus in the 
Journal of Cutaneous and Genito-Urinary Disease in which he for the first 
time described the capillary thromboses which are such a distinct feature of 
the cases here presented. The following year Fordyce and Holder”™ in the 
Medical Record gave a very accurate description of these capillary throm- 
boses in cases of lupus erythematosus and considered them the essential le- 
sion of the disease. In this article, too, Fordyce, speaks of the aggravating 
effect of frost-bite and sunburn on the lesion as due to local injury. He 
states that “the disseminate form of the disease not infrequently simulates 
polymorphous erythema in its evolution and distribution and is at times ac- 
companied by vesicular and bullous eruptions, fever and severe constitutional 
disturbances which are followed by death.”’ 

Holder examined 1000 sections, all taken from the discrete form and 
from all parts of the lesion. The pathology consisted of: (a) Perivascular 
round cell infiltration with the capillaries open and surrounded by leukocytes. 
The capillaries are dilated and irregular in outline. With time the cells be- 
come more and more packed until they finally encroach upon the lumen of 
the vessel. The cells finally degenerate, atrophy occurs and they disappear ; 
(b) connective tissue changes. The upper corium is surrounded by irregu- 
lar capillaries with collagenous tissue within looking grayish and swollen and 
suggesting coagulation necrosis, not staining with the usual dyes but stain- 
ing with acid orcein; (c) secondary atrophy. 

The literature on vascular thromboses of this type is scarce according to 
these authors. Leloir described them as endoangiitis obliterans. Unna de- 
nied their occurrence. 

At the meeting of the American Dermatological Society at Princeton 
University in June 1898 Robinson denied that there were any such throm- 
boses. In 1898, before the meeting of the British Medical Association in 
Edinburgh, Boeck stated that he had seen them. ‘The authors saw them but 
were unable to determine the presence of an endarteritis. The sections were 
shown to E. K. Dunham who stated that he had not seen such lesions except 
in certain cases of nephritis. Since there is no evidence of blood clotting, 
he stated that he could not consider the condition a thrombosis and besides 
Weigert’s stain showed no fibrin. He concluded that lupus erythematosus 
is a disease in which the blood supply is interfered with. 

In 1903 Galloway and Macleod*® reported a case observed at West- 
minister Hospital by Colcott Fox and later by the authors at the Charing 
Cross Hospital which had bullous lesions and those of lupus erythematosus 
on the skin and mucous membranes together with a nephritis. This patient 
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had convulsions and at postmortem examination lung consolidation and 
pleurisy but no heart lesion. This case may have been one of those without 
endocarditis. 

In 1914 Willy Schmidt ** reported three cases of acute lupus erythema- 
tosus. In this article he gave a table of the reported cases with the cause of 
death and the postmortem findings if done. Among these 33 cases there are 
two with heart valve lesions. One of Pernet’s cases had vegetations on the 
mitral valve, pneumonia and renal involvement. The other is one of Feuer- 
stein’s which at postmortem examination showed verrucous endocarditis of 
the mitral valve and embolic nephritis. Many of the other cases showed 
pneumonia, pericarditis, pleuritis, nephritis, etc., but these two are selected 
as cases which were most probably atypical verrucous endocarditis. None 
of Schmidt’s three cases, however, had any cardiac involvement but they all 
had pneumonia and one was stated to have had definite nephritis. 

We cannot leave this subject without mentioning the mucous membrane 
lesions which Culver *’ reported so ably in 11 cases in 1915. They are of 
great importance and it is our opinion that in some cases they may be the 
only lesions present. Indeed unexplained mouth lesions—ulcerations—with 
severe constitutional reaction should suggest the possibility of the diagnosis 
of erythema multiforme usually called by the dermatologists bullous although 
the bullae are often not seen because they have either disappeared or have left 
only their remnants. 

Cases of this type, although they have sometimes been grouped under the 
erythema group of skin lesions, have been reported by Christian,’* Trimble,”° 
and by Jarcho.”° 

The first case is placed together with this one because the pathological 
lesions were identical although the clinical picture was entirely different. 
Here there was no endocarditis and the pathological picture limited itself to 
the presence of hyaline thromboses of the smaller arterioles and capillaries. 

Indeed this is the lesion that apparently produced all the visceral mani- 
festations in both the cases here presented. If this is so the disease might be 
placed among the infections or intoxications, for thrombosis by conglutina- 
tion of the red blood cells has been demonstrated notably by Ricker ** and 
later by Midsuno” to be of this nature. Ricker pointed out that a toxin 
may cause stimulation of a smaller vessel which, if the stimulus is weak, will 
result in constriction of that vessel; but if stronger and continued, fatigue 
will follow with dilatation. If this stimulus is sufficiently strong and con- 
tinued there may result a stoppage of the circulation. This will result in 
crowding or packing of the red blood cells within the vessel lumen. If this 
is long continued changes will take place in these packed or conglutinated 
cells. Finally fibrin will form so that there will be a real platelet clot as 
pointed out by Gross, although former authors did not so state. However, 
this mass undergoes hyaline degeneration obliterating the forms of the red 
blood cells and the fibrin and finally because of chemical change the whole is 
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rendered indistinguishable as a blood clot because no blood elements can be 
detected. Certainly blood pigment is not found in such thrombi. 

Such thrombi were reported by several authors. Mallory*® described 
them in the region of typhoid ulcers; Flexner ** produced them experimentally 
with abrin and ricin poisoning ; Boxmeyer * experimentally with hog cholera 
inoculations. Scriver and Oertel * have used this conception to explain 
bilateral cortical necroses of the kidneys in pregnancy with eclampsia, as 
also does Neuburger.** Moschcowitz described such a lesion of the cardiac 
vessels in a case of his mentioned before, the first of the cases reported here 
being an example of this disease. 

Quite recently and for a period of years Schwartzman* has been de- 
scribing a phenomenon of local reactivity that pathologically corresponds to 
the condition here described. It has been named the Schwartzman phe- 
nomenon. He found that if an excitant is injected into the skin some 
change takes place at the site so that a subsequent intravenous injection 
within 24 to 36 hours will result in necrosis at the altered skin site. Patho- 
logically there is a thrombosis of the vessels at the site and an increased 
permeability of the vessels to blood elements, notably the red blood cells. 
Later he and other workers have been able to sensitize.an organ, notably 
the kidney, and thereby produced lesions there. The use of testicular ex- 
tract before the sensitization has enhanced its hemorrhagic effects. This 
Schwartzman phenomenon certainly suggests an explanation of the possible 
modus operandi of the formation of the lesions both in the skin and in the 
organs and accords rather well with Ricker’s hypothesis of toxic effects 
upon the blood vessels. 

Gross and Friedberg *° and other co-workers of Gross have attempted to 
divide the cases of atypical verrucous endocarditis into types that correspond 
quite well to Schwartzman’s work but whether this will stand the test of 
time is not known. They have renamed the condition non-bacterial throm- 
botic endocarditis and have in the series of articles accurately described the 
clinical and the pathological features. 

One cannot fail to note some similarity of these cases to periarteritis 
nodosa. This has been pointed out more recently in the aforementioned 
articles of Friedberg and Gross. In their paper on periarteritis nodosa 
they stress the possible relationship of rheumatic fever to periarteritis nodosa 
and the frequent occurrence of recent scarlet fever in these cases. Baehr *’ 
spoke of the possible relationship of atypical verrucous endocarditis to peri- 
arteritis nodosa some time ago. Rose Spiegel ** did similarly lately. While 


periarteritis nodosa has a very much more distinct inflammatory reaction of 
the blood vessel wall and the periarterial tissues and while the cases here de- 
scribed showed little if any such reaction yet it may be that being thrombotic 
in the end in both cases they may be different stages of the same disease— 
periarteritis nodosa. Perhaps these cases are the most acute types of peri- 
arteritis nodosa, with lesions developing and death resulting before any of 
the real pathology of periarteritis nodosa develops. In Case 1 this could be 
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very satisfactorily adduced but in the case of the atypical verrucous endo- 
carditis not so readily. In this latter case the course was very rapid but 
there are cases of a similar type in the literature that have lasted much 
longer,®* ** and Libman and Sacks’ have even suggested a possible cure from 
the observation of one case. Thus the acuteness of the condition could not 
here be stressed as the reason for the non-development of the lesions of 
periarteritis nodosa. 

The polyglot lesions, the widespread organ involvement, the skin mani- 
festations, the frequency of joint involvement, the febrile septic course, the 
frequent renal and cardiac involvement all speak for the possible association 
of the type of cases here described with periarteritis nodosa. 

Lupus erythematosus may be acute or chronic. The chronic variety is 
also known as the discoid type and involves mainly the face in butterfly 
fashion over the nose and possibly also the hands. The moment there is a 
tendency to spread, the disease becomes menacing and is called acute and 
because it spreads to other parts of the body is called disseminate. The 
latter type may be present from the onset, or it may develop from the discoid 
type, or the acute type may become chronic, or the discoid may be acute in 
exacerbations. The lesions are polymorphic. They vary in the same indi- 
vidual in different attacks, being papular and erythematous in one attack and 
vesicular or bullous in another, or they may be of the erysipelas perstans 
faciei type during still another phase. The same holds true for the skin 
lesions of atypical verrucous endocarditis which may consist of urticaria, 
purpura, erythema multiforme, lupus or dermatomyositis at different times 
in the course of the disease. Two or three types of lesions may coexist. 

Concerning the etiology of lupus erythematosus and therefore of atypical 
verrucous endocarditis little can be said of a conclusive nature. Tuberculosis 
has long been considered a cause, the name lupus being applied for that rea- 
son. Indeed tuberculosis is often found at autopsy—particularly glandular. 
Lymphadenopathy is a feature of the acute cases in particular. Keefer and 
Felty ** took out one of these glands, macerated it, inoculated it into guinea 
pigs and recovered the tubercle bacillus. There are many authors, however, 
who do not consider tuberculosis the cause. Goeckerman *° of the Mayo 
Clinic who has studied these cases exhaustively considers tuberculosis a pre- 
disposing cause. 

Gennerich * believes that a sensitizing agent is produced in the glands by 
an unknown disease and that this agent has an especial affinity for the 
vascular system. This fits in with the idea of several authors that the cause 
may be any toxic agent. 

Stokes ** suggests that if a septic infection produces hypersensitiveness, 
a hematogenous tuberculous invasion results in a tuberculid and if tubercu- 
losis produces the hypersensitiveness a septic blood invasion produces lupus 
erythematosus. 

Recently Keil** made an analysis of all the cases in the literature and 
found the evidence rather against the tuberculous etiology. Most of the 
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cases reported either showed no tuberculosis or inactive tuberculosis at 
autopsy. He argues that inactive tuberculosis could not possibly be a cause. 

In general it may be said that the European continental school favors the 
tuberculous etiology, the English school favors sepsis, especially streptococcal, 
and we in the United States favor a polyglot etiology including toxins and 
infections.*° 

Acute extension of the disease may be produced by any surgical inter- 
ference, by removal! of teeth for foci of infection, by the injection of even 
very minute doses of tuberculin or vaccine, by the exhibition of gold com- 
pound (recently extensively used in the treatment of lupus erythematosus 
and tuberculosis), and by exposure to sunburn or windburn. All these ex- 
citing causes are important for they may be the stimulus for an extension of 
the disease which carries a very grave prognosis. The second case here de- 
scribed was exposed to sunburn which may have been the exciting cause of an 
extension of the disease which terminated in death. 

The best description of the heart and vascular lesions is given by Gross 
in his article in Libman’s Anniversary Volume II. The renal lesions were 
described by Baehr ** and by Baehr and Sacks *° and more recently again by 
Baehr * in an article on the renal complications of endocarditis in the Trans. 
of the Assoc. of American Phys. for 1931. Both Libman and Baehr stress 
the possibility that this is a disease entity and baehr mentions the possibility 
of its relationship to periarteritis nodosa although Manges and he** have 
pointed out in the report of a case of periarteritis nodosa that the latter is 
definitely an inflammatory disease whereas these cases cannot definitely be 
stated to be inflammatory in nature. There is, however, one case in the 
literature of the association of lupus erythematosus with periarteritis 
nodosa.** 

The cases here described and the similar ones in the literature may not 
even be truly thrombotic—in the nature of a true platelet clot—despite the 
fact that Gross states them to be definite platelet thrombi and believes that 
the essential lesion is a swelling of the endothelial lining of the arterioles and 
capillaries. This in itself encroaches on the lumen of the vessel and leaves 
an eccentric slit. A hyaline thrombus often plugs the vessel, which Gross 
states to be definitely a platelet thrombus although a great many workers such 
as Flexner, Boxmeyer, Mallory and others did not consider it so. Efforts 
to demonstrate the nature of these hyaline thrombi as true thrombi were 
futile and no blood elements such as cells or blood pigment or fibrin could be 
demonstrated within them either chemically or histologically. The vessel 
may finally be channelled into one or two lumens, the latter by a fibrous bar 


across the vessel. 

The heart lesion is a flat lesion made up mainly of a coalescence of the 
rather fine verrucous lesions that are found mainly on the ventricular aspect 
of the mitral valve and on the adjacent ventricular mitral endocardium. 
Gross has called this the ‘ pocket lesion.” The verrucae on the valve may 
vary in size and are found mainly along the closure line. The lesions are 
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definitely thrombotic and some have called the condition a thromboendo- 
carditis. The valve is not vascularized if there has been no previous rheu- 
matic fever. In our Case 2 there was a definitely active rheumatic fever 
coincident with the disease. This lack of vascularization of the valves, be- 
sides the absence of Aschoff bodies, has been one of the pathological differ- 
ential points from rheumatic fever. 

Further to differentiate this disease from rheumatic fever is the valve 
involvement which is mainly mitral in both but is almost as frequently pul- 
monary and tricuspid in atypical verrucous endocarditis, whereas in rheu- 
matic fever the other valve usually involved is the aortic with the pulmonary 
valve very rarely involved. 

To differentiate the disease from subacute bacterial endocarditis there is 
the type of valve involvement, the pericarditis, the frequency of broncho- 
pneumonia, the negative blood culture and the azotemic glomerulonephritis 
without the Baehr-Lohlein glomerular lesions—the so-called crescents, ete. 

This disease may heal with sclerosis of the valves and these may be the 
seat of future subacute bacterial endocarditis as pointed out by Libman. 

A recent report by Belote and Ratner ** with a review of the literature 
points out that the disease may occur without endocarditis. Indeed if the 
disease is considered to be a general one then any organ in the body may or 
may not be involved and the occurrence of atypical verrucous endocarditis 
places it in a subgroup of the general disease now called Libman-Sacks dis- 
ease. Indeed this fact of no cardiac involvement was pointed out by the Mt. 
Sinai workers before. If this is so then the whole group of cases of acute 
lupus erythematosus disseminatus with visceral manifestations may form a 
unit and represent one disease. Belote and Ratner did not find the vascular 
lesions in their case and it is, therefore, difficult to place it exactly. 

The first case is of interest because up to the time of the report of this 
case (1932) only one case was reported in the literature, that of Moschco- 
witz, although since there have been more ** ** ** and because as previously 
stated the vascular lesions are similar in the two. ‘This case had no endo- 
cardial lesion. In this case there was very extensive involvement of the 
smaller coronary vessels, yet the clinical picture of the disease was that of 
acquired hemolytic jaundice and thrombocytopenic purpura. In a very re 
cent article Keil ** discusses the relationship of lupus erythematosus and 
thrombocytopenic purpura. The case here reported had no lupus erythema- 
tosus but did have the “hyaline thrombi” that Keil speaks of in his case 
report and in the discussion. As a possible cause of the thrombopenia Keil 
mentions the removal of the platelets by participation in the formation of the 
thrombi. Against this, of course, is the fact that such removal in the body 
would stimulate new formation of the platelets from the megakaryocytes of 
the bone marrow. ‘This would necessitate the assumption of depression of 
this function at the same time, or splenic destruction to further the theory. 
However, aside from this the hyaline thrombi have not definitely been proved 
to be platelet thrombi despite statement to the contrary. 
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Is it possible that there exists a toxemia or an infection that has an espe- 
cial affinity for the endothelium of the arterioles and capillaries and thereby 
causes a bizarre clinical picture depending on the particular location of the 
lesions? Or are we to agree with Ricker that such affinity in itself is not 
necessary and that the stimulus of such toxemia or infection is sufficient to 
paralyze the vessels—as it were—and to result in conglutinative thrombi 
which are really not thrombi at all but only packed cells ? 

Did either of these causes in the first case attack the vessels of the bone 
marrow and result in the peculiar thrombocytopenia, hemorrhagic diathesis, 
reticulocytosis, jaundice, and anemia, and did it in addition attack the nu- 
trient vasa vasorum of the various vessels resulting in their peculiar perme- 
ability to the blood elements, or were these hemorrhages the results of the 
thrombosis with rupture of the vessels as is so well seen in periarteritis 
nodosa? These questions cannot now be answered. 

As pointed out, Schwartzman has attempted an explanation by his phe- 
nomenon of tissue reactivity of both the thrombocytopenia and the perme- 
ability of the blood vessels. 
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SCHULLER-CHRISTIAN’S DISEASE; REPORT OF A 
CASE IN ONE OF IDENTICAL TWINS * 


By Lieut. Cot. A. B. Jones, F.A.C.P., Med. Corps, U. S. Army, 
Schofield Barracks, T. H. 


SCHULLER-CHRISTIAN’S disease is a constitutional metabolic disorder. It 
does not appear to be familial nor hereditary. Identical twins have identical 
heredity and, barring intrauterine and birth accidents, are born with identical 
constitutions. Theoretically, they should be equally susceptible to disease and 
under the same environmental conditions should have the same illnesses with 
equal severity at the same time. Judging from the reports appearing in the 
literature this seems to be the case. With rare exceptions in all the cases re- 
ported in which a disease has occurred in one identical twin, the same disease has 
occurred approximately simultaneously in the other. 


CASE REPORT 


Betty M. and a twin sister were born at full term on March 3, 1934. The an- 
cestry was Scotch-Irish, Scandinavian and Spanish. Labor was uneventful and not 
difficult. There were two older brothers, aged 6 and 4 years. Her birth weight was 
51%6 pounds. Growth and development had been normal and, except for a moderately 
severe attack of measles at 114 years and an occasional “ cold,” she had been well until 
the onset of the present illness. 

In November 1936, a soft area was discovered in that region of the skull formerly 
occupied by the anterior fontanelle. The parents are positive the fontanelle had closed 
several months previously. The area was slightly elevated and free from pain and 
tenderness. There had been no subjective symptoms until this time, but listlessness, 
slight irritability and somnolence were soon noted. The bone defect gradually in- 
creased in size and, in the latter part of December, pain and tenderness appeared in 
the upper left arm. There was no limitation of motion of the left shoulder joint. 
On January 12, 1937, she came under observation and was admitted to hospital on the 
same day. On physical examination she was a delicate appearing child, slightly small 
for her age and somewhat listless. Weight 30 pounds. There was a soft, irregularly 
shaped area with rough edges, approximately 4 cm. by 7 cm. in the vertex of the 
skull at the junction of the sagittal and coronal sutures. This area did not appear 
to be in the least tender, was slightly raised and on palpation gave the impression of 
a semisolid mass under moderate tension. The upper third of the left humerus was 
enlarged and slightly tender, the enlargement increasing from below upward. Blood 
counts were normal and urinalyses were negative. Blood cholesterol and calcium 
were 166.1 mg. and 11.6 mg. per 100 c.c. of whole blood, respectively. A_ roent- 
genogram of the skull confirmed the finding of an area of bone destruction and showed 
destruction of the periosteum as well as of the cortex. A roentgenogram of the 


* Received for publication July 9, 1938. 
From the Medical Service, Letterman General Hospital, San Francisco, California. 
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upper half of the left humerus showed extensive destruction of bone and of periosteum 
along the medial border, destruction of the shaft in the involved area and moderate 
thickening of the periosteum below the area where the periosteum was destroyed. 
Complete roentgen studies of the remainder of the skeleton were negative. 

A large needle was inserted into the skull lesion in an attempt to obtain material 
for biopsy. A single minute piece of tissue was obtained in addition to bloody fluid. 
Smears made from the fluid showed nothing more than would be found in fluid 





Fic. 1. Roentgenogram made March 25, 1937, showing osteolytic area in the vertex 
of the skull. 


aspirated from any bone marrow. Histologically the small piece of tissue was very 
The endothelium lining the vessels was markedly 


vascular and resembled periosteum. 
In the surrounding exudate were numerous 


thickened, clear and glassy in appearance. 
granulocytic cells, the majority of which were eosinophilic. Large histiocytes, some 
of them actively phagocytic for leukocytes and debris, were present. Other large 
foamy cells, containing a small amount of pigment, which gave a positive reaction for 
iron, were present. Multinucleated giant cells of the foreign body type were also 
found in small numbers in the exudate. 

Three days after admission she became acutely ill with fever, vomiting and 
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Fic. 2. Roentgenogram made January 14, 1937, showing osteolytic area in the 


“. 


upper half of the humerus. 


leukocytosis. Diagnosis of bilateral, acute, purulent otitis media was made. Follow 


ing bilateral myringotomy the acute symptoms promptly disappeared. 
Treatment and Progress: Treatment has consisted of roentgen-ray therapy and 
A course of six daily roentgen-ray applications to the 


general hygienic measures. 
During the first month she was 


bone lesions was given, beginning February 1, 1937. 
under observation, listlessness, peevishness, lack of appetite with occasional vomiting 


ee 
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Fic. 3. Roentgenogram made May 14, 1937, showing osteolytic area involving posterior 
half of the right mastoid area. 








Fic. 4. Roentgenogram made June 14, 1937, showing new area of osteolysis in the 
parietal bones. 
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and loss of weight continued. The symptoms then subsided, she began to improve in 
general appearance and quickly regained the weight she had lost. Within a month 
after the beginning of treatment the skull defect was softer and slightly depressed, 
and a roentgenogram made March 22 showed definite reossification in the involved 
area of the left humerus and to a somewhat lesser degree in that of the skull. On 
March 23 a small cartilage-like tumor was discovered in the right external ear canal. 
This was removed and subjected to histological study. Microscopically this tumor 
was very similar to the piece of tissue removed earlier from the bone lesion in the 
skull. In April she complained of severe vertigo and was unable to stand because 





Fic. 5. Roentgenogram made January 3, 1938, showing considerable regeneration of bone 
in the original defect and complete disappearance of small parietal bone defects. 


of this symptom. Roentgenogram showed an area of bone destruction involving the 
posterior half of the right mastoid area with extension medially into the petrous ridge. 
Roentgen therapy was given immediately. Within 10 days the vertigo had com- 
pletely disappeared and five weeks later reossification of the temporal bone lesion 
was noted. In June she became listless and somnolent. On roentgen-ray examina- 
tion two small bone defects were found in the parietal bones, one on each side just 
lateral to the original skull defect. These were subjected to roentgen-ray applications 
immediately. Within a week the subjective symptoms had disappeared and films made 
four months later showed no evidence of these defects. Since June 1937, there has 
been no further specific treatment and no evidence of new lesions. There has been 
steady growth and gain in weight. When compared with her healthy twin she ap- 
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pears normal and there has been no retardation in mental and physical development. 
Roentgenograms made December 31, 1937 show complete disappearance of the smaller 
defects in the parietal bone, marked reossification in the lesion in the left humerus 


Fic. 6. Roentgenogram made December 30, 1937, showing marked regeneration of bone 
in the left humerus. 


and somewhat less marked reossification in the original skull defect. Roentgeno- 
grams made May 3, 1938 show still further improvement. 

Proof of Identity. Betty, the patient, was born first. Judy, born six minutes 
later, weighed 5%6 pounds. The placenta and its membranes were examined care- 
fully and consisted of one placenta, one chorion and two amnions. Before the onset 
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of Betty’s present illness the children were strikingly similar in physical appearances, 
tastes, likes, dislikes, dispositions and mental development. This was so marked the 
mother had great difficulty in distinguishing one from the other during the first year. 
The only way she could be certain was by examination of the growth of the hair on 
the occiput. Betty had two whorls, Judy one. The father was obliged to resort to 
this procedure until they were more than two years of age. The color and texture of 
the skin and hair and the pigmentation of the iris were identical. The form of the 
face, ears, hands, nails and body build showed strong resemblances. From birth, 
except during the illness in January and February 1937, referred to above, Betty had 
weighed from one-half to one pound more than Judy. Judy on the other hand had 
always been slightly taller. This had never exceeded one inch. They had had the 
same illnesses (measles and acute respiratory infections) at the same time and with 
the same severity. The finger prints were not identical but showed greater similarity 
than is ordinarily seen even in members of the same family. They were reported as 
being of the “ same type print on the corresponding finger, the inner and outer termini 
on corresponding prints are in the same locality and the ridge counts on prints from 
corresponding fingers are approximately the same.”” The dental examination showed 
the greatest similarity. “The occlusion showed striking resemblance with a slightly 
more than normal overbite of the upper teeth, probably the result of thumb-sucking 
of which there was a history. There was a marked deviation from the normal in the 
shape of the lower first molars. This abnormality, which occurs in both, consists of a 
marked increase in the antero-posterior dimensions when compared with the linguo- 
labial width. Deviation of the usual cuspal forms was also noticeable and identical. 
The second lower molars more nearly resemble, in shape and size, permanent teeth 
than those usually found in the first dentition; these, too, are identical for the two 
girls.” They belong to the same blood group. Blood chemistry studies gave the fol- 
lowing figures (expressed in mg. per 100 c.c. of whole blood) : 


Betty Judy 
ot ae el we ee yha le aco mind WG ake’ Sed Steps a wie 140.0 142.3 
a hte bain ale Mack cubs fig eiices aoe bone Me Sau a 10.9 10.7 
ER nic racic weeks) eke ake evebeesepraeles 3.2 2.8 
Head measurements in cm. : Betty Judy 
Length (forehead to occiput) .................. ja sive ae 17% 
roe a aia. 5.5 sc pind ama oS Aa Bw SiGe 8 be HeLa 13% 13% 
ETI Ip eager, Se ea ee a re Beare 48 48 


DISCUSSION 


The case is presented as one of xanthomatosis of the Schiiller-Christian type. 
The age of the patient, the clinical picture and the course of the disease leave 
little doubt as to the correctness of the diagnosis. While two of the three symp- 
toms characteristic of the disease—diabetes insipidus and exophthalmos—are not 
present, other undoubted cases have been reported in which bone defects were 
the only symptoms. These were thought to have been mild, and in some in- 
stances, early cases as this case appears to be. The microscopic findings of an 
abundance of large foamy cells characteristic of the active stage of the disease 
were not seen in the small piece of tissue removed but we are not certain that the 
section came from the actively growing granuloma-like tissue mass and the find- 
ings were consistent with those of the chronic form of the disease or tissue from 
the area immediately surrounding an active lesion. The blood cholesterol was 
not increased, at the time it was measured, but this is true of approximately 50 
per cent of the reported cases in which this estimation was made. 
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f the twins. They meet all the 


Also there is little doubt as to monozygosity 
requirements for its establishment. After treatment Betty lost her hair com- 
pletely and it came back much darker in color so that differentiation is easily 
inade now. 

This case is reported, primarily, for its interest to the geneticist. If Schiiller- 
Christian’s disease is a constitutional disorder and the accepted opinion as to the 
production of identical twins is correct then Judy should have developed the dis- 
ease before this time. Their environmental conditions were as nearly the same 
as was possible from birth to the onset of the disease. 

Of secondary interest is the improvement following, and apparently attribut- 
able to, roentgenotherapy. There appears to have been some relation between 
promptness of response of the bone lesions to treatment and length of time from 
onset to beginning of treatment. The longer the lesions had existed before 
treatment was instituted the slower the reossification. 

The possibility that the disease may appear in the healthy twin is recognized 
and she is being carefully studied at frequent intervals for its appearance. Ex- 
amination made in May 1938, including roentgenograms of the skull, was entirely 


negative for any evidence of disease. 


A CASE OF HEMOCHROMATOSIS WITH ALMOST COMPLETE 
ABSENCE OF SKIN PIGMENT, AND WITH FATAL 
RUPTURE OF AN ESOPHAGEAL VARIX* 


By Maynarp E. Hortmes, M.D., F.A.C.P., Syracuse, New York 


HEMOCHROMATOSIS, also known as bronzed diabetes and pigment cirrhosis, 
is said to be a rare disease. Sheldon®* in his recent book on hemochromatosis 
has made a most thorough and extensive review of the literature. In his pains- 
taking search he was able to collect 311 cases which could be accepted as genuine 
instances of the disease. He cites Stewart as having collected records of but 52 
cases of hemochromatosis from 38,095 autopsies performed in several British 
hospitals. In Bellevue hospital in New York City only four cases of this disease 
were noted in 5000 autopsies.’ Butt and Wilder * have recently reported 30 in- 
stances of hemochromatosis seen at the Mayo Clinic over a period of 15 years. 

The classical triad of this disease often mentioned is pigmentation of the skin, 
diabetes, and cirrhosis or enlargement of the liver. There is deposition of the 
pigments hemosiderin and hemofuscin in various organs and tissues of the body, 
notably the liver, pancreas, spleen, abdominal lymph nodes, heart muscle and 
adrenals. This phenomenon is accompanied by extensive fibrosis and sclerosis 
of the tissues subjected to this abnormal deposition of pigment. These changes 
in the liver finally bring about hepatic cirrhosis with damage to the portal circula- 
tion, and in the pancreas the process is no doubt related to the development of 
diabetes. The melanosis often present is said to result from the fibrous replace- 


* Received for publication June 29, 1938. 

The author is indebted to Dr. Shields Warren of Boston for having reviewed the micro- 
scopic sections from this case and for his helpful comment. 
the background cellular structures were sacrificed somewhat to bring out the pigment more 
clearly. 


In making the photomicrographs 
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ment which occurs in the zona glomerulosa of the adrenal, and similar changes in 
the anterior pituitary may explain the gonad hypoplasia which has been frequently 
described. 

Despite many attempted solutions the etiology of hemochromatosis must still 
be considered an enigma. The consensus at present seems to be that this dis- 
ease, which takes many years to develop, is due to an inborn error in cellular 
metabolism. 

Case REPORT 


A man, aged 55 years, was first seen on January 15, 1937, with a history of loss 
of weight and a’ tendency to drowsiness of four months’ duration. He had felt well 
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Fic. 1. Hemochromatosis. Section of liver showing pigment deposits. 
(X 58) 


enough, however, to continue his usual work as a millwright. Urine sugar and urin- 
ary frequency had been known to be present for an indefinite period of from one to 
five years. He had noted that the whites of his eyes had been yellow for about five 
years. For the past few summers his skin had tanned easily and deeply. There was 
no history of taking alcohol or of exposure to copper or other chemicals. 
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Examination: The temperature, pulse and respiration were normal. The patient 
seemed in a fair state of nutrition and did not appear ill. There was a pronounced 
dark yellow color to the conjunctivae, but there was no skin icterus nor any abnormal 
pigmentation of the mucous membranes. No abnormal skin pigment was noted ex- 
cept a slight amount of grayish discoloration of the forearms more marked distally. 
The heart and lungs appeared normal except for a systolic apical murmur. The liver 
was palpated a hand’s breadth below the rib border and seemed very firm. The spleen 
edge was noted three fingers’ distance below the rib margin. No peripheral edema 
was present. The nervous system revealed no abnormal findings. The blood pressure 





Fic. 2. Hemochromatosis. Section of pancreas showing pigment 
deposits. (X 110) 


was 130 systolic and 60 diastolic. The blood Wassermann and flocculation tests were 
negative. The urine gave a three plus sugar test and was otherwise normal. 

Course: Because of the apparent diabetes, insulin and dietary therapy were pre- 
scribed on January 15, 1937. Three days later fever and cough developed and the pa- 
tient was confined to bed. The temperature became normal after four days, but 
drowsiness, anorexia and weakness were marked and persisted. Despite the taking of 
30 units of insulin daily glycosuria continued, but no ketonuria was present. The 
blood sugar on January 23 was 306 mg. per cent. Examination revealed a slight 
degree of skin icterus, and scattered rales were heard throughout both lungs. In the 
early morning of January 26 he had a large black stool and soon thereafter a large 
emesis of apparent old blood. Afterwards weakness was more marked and he was 
hospitalized in the late afternoon of January 26. The temperature was 99.4° F., the 
pulse 84, and the respirations 20. Examination revealed slight cyanosis but definite 
signs of pulmonary consolidation were lacking. The radials were thickened. The 
urine specimens contained sugar 1-5 plus but were otherwise not remarkable. On 
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January 26 the hemoglobin was found to be 80 per cent, the red blood cells 3,900,000, 
the white blood cells 8,800, polymorphonuclear leukocytes 65 per cent, lymphocytes 35 
per cent. The red blood cells did not appear abnormal. The blood non-protein nitro- 
gen was 50 mg. per cent, the blood sugar 357 mg. per cent, the icterus index 14 and the 
carbon dioxide combining power 58 volumes per cent. On January 27 the non-protein 
nitrogen was 47 mg. per cent. During his hospital stay insulin was given and because 
very little food or fluid was taken by mouth dextrose and normal saline were given 
parenterally. The temperature varied between 99-100° F., the pulse between 80-110, 
the respirations between 20-34. The blood pressure was 130 systolic and 70 diastolic. 
Drowsiness progressed to stupor and a state of shock gradually developed. No urine 
was passed after 9 a.m. on January 27. Pulmonary edema developed, and the patient 





Fic. 3. Hemochromatosis. Section of thyroid showing pigment 
deposits. (xX 110) 






















died at 5 p.m., 28 hours after entry to the hospital and 10 days after having first been 
seen by the author. The presence of hemochromatosis as a primary diagnosis was sus- 
pected. 

Autopsy was performed three hours post mortem by Dr. T. C. Wyatt. There was 
a slight yellowish tinge to the skin and mucous membranes, no edema. ‘The peritoneal 
cavity contained 750-1000 c.c. of fluid. The bowel felt doughy, and the bowel and 
stomach contained considerable old blood. The liver weighed 2060 gm.; its edge ex- 
tended 4-6 cm. below the ribs. The capsule was 2-10 mm. thick; the surface was 
rough and finely nodular. The gall-bladder was unusually dilated (8-10 cm.) and 
contained many small granular masses. Lymph nodes around portal vein and com 
mon bile duct were reddish brown in color; the mesenteric nodes were of the same 
color, but some were grayish in color. The pancreas was small, yellow brown in 
color. The spleen weighed 485 gm., and was enlarged and bound by dense grayish 
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adhesions to the diaphragm and ribs. Its capsule was 4-5 mm. thick; the cut surface 
was grayish red, without brown pigment. Each pleural cavity contained 500-700 c.c. 
of fluid. The mediastinum and pericardium were normal. The bronchi were red 
in color. Heart weight was 345 gm.; the myocardium was brownish in color. The 
aortic and mitral valves were thickened. The aorta showed marked sclerosis, nu- 
merous elevated yellow-gray and reddish areas. The esophagus, 8-10 cm. from upper 
end, showed marked dilatation of veins, some 1 cm. in diameter, and this condition 
extended to cardia. The lower ileum and colon contained black tarry material. The 
kidneys weighed 175-180 gm. There was no brown pigment in either kidneys or 
adrenals. Pelvis was negative. 





Fic. 4. Hemochromatosis. Section of abdominal lymph node 
showing pigment deposits. (X 175) 


Microscopic examination: Heart: Some slight evidence of focal degeneration in 
muscle cells with fibrosis. Lungs: Some acute bronchopneumonia. Scattered masses 
of dense fibrin in alveoli, also numerous mononuclear and multinuclear cells of phago- 
cytic type some of which contain yellow brown pigment. Areas of hemorrhage. 
Spleen: Some diffuse fibrosis. Marked chronic fibrous perisplenitis. Some _ peri- 
vascular connective tissue thickening with degeneration and calcification. There is 
relatively little evidence of pigmentation in the sections. Liver: (Figure 1) Diffuse 
periportal cirrhosis with considerable brownish pigment largely in phagocytes in con- 
nective tissue and bile ducts. There is also some pigmentation of bile duct epi- 
thelium. There is marked proliferation of bile ducts in bands of connective tissue 
which lie between liver lobules. There is relatively little evidence of active necrosis 
of liver cells. There is chronic fibrous perihepatitis. Kidneys: Throughout the 
cortex are rare areas of fibrosis and degeneration involving glomeruli and tubules such 
as are seen in arteriosclerotic nephritis. There is almost no pigmentation. Adrenals: 
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Some pigmentation in zona glomerulosa and cortex without active necrosis or evi- 
dence of fibrosis. Pancreas: (Figure 2) Considerable widespread fibrosis tending 
to be interalveolar as well as interlobular. Considerable pigment in the connective 
tissue septa and to a lesser extent in the alveolar epithelium. There is no evidence of 
active necrosis or inflammatory reaction, all changes found are chronic. Islands of 
Langerhans are difficult to identify, but a few are seen imbedded in connective tissue. 
Thyroid: (Figure 3) Rather extensive pigmentation of alveolar epithelium with active 
degeneration of epithelium and diffuse fibrosis. Considerable pigment in phagocytes. 
Lymph Nodes: (Figure 4) Marked pigmentation in mononuclear and multinuclear 
phagocytes. Giant cells are grouped in places to form tubercle-like lesions. Certain 
giant cells enclose dense hematoxylin stained non-cellular material resembling calcium 
salts. Bone Marrow: Active leukoblastic and erythroblastic activity. There seems to 
be some scarcity of mature polymorphonuclear cells. Megakaryocytes are numerous. 
Aorta: Considerable thickening and degeneration of intima with some extension into 
media. No evidence of active inflammatory reaction, some calcification. Bronchus: 
No definite evidence of inflammatory reaction in wall. Pigmentation of tissues just 
outside bronchus. 

Sections of liver, pancreas and thyroid were stained with potassium ferrocyanide 
and counterstained with eosin and showed the granular pigment described above to be 
iron-containing. 

Diagnosis: Hemochromatosis. Cirrhosis of liver with brown pigment. Spleno- 
megaly with marked chronic perisplenitis. Dilated veins in mucous membrane of 
esophagus with probable rupture. Hypostatic congestion of lungs with some broncho- 
pneumonia. Rather marked arteriosclerosis. Pigmentation of myocardium. Bi- 
lateral hydrothorax. Hydroperitoneum. 


DISCUSSION 


A case of hemochromatosis in a middle aged man is reported with autopsy 
findings. The noteworthy features of this case are: (1).the presence of little or 
no skin pigment ; (2) the deep yellowish brown pigmentation of the conjunctivae 
of long duration; and (3) the unusually large esophageal varices, rupture of one 
being the apparent cause of death. The absence of skin pigmentation may have 
been due to the fact that the disease was not fully developed although some of 
the symptoms had been present for five years. The lack of adrenal involvement 
in this case may explain the absence of melanin pigmentation. Sheldon ® in his 
review of the literature of hemochromatosis found absence of skin pigment in 
16 per cent of the cases when skin pigmentation was mentioned. He found 
pigmentation of the forearms, as in this patient, mentioned 25 times. The deep 
yellowish brown pigmentation of the conjunctivae noted in this case apparently 
is not common, being noted in Sheldon’s review only nine times. The damage to 
the portal circulation, resulting in marked esophageal varices rupture of one 
being the apparent cause of death, is the outstanding feature of the author’s case. 
Several of the dilated veins were 1 cm. in diameter. Sheldon found in the cases 
reported in the literature that hematemesis was mentioned but six times in five 
of which it was fatal, and that it accounted for 5 per cent of the deaths from this 
disease. He comments on hematemesis as a cause of death in hemochromatosis, 
stating that it is a rarity, and that death usually occurs from some other cause 
before the liver has become appreciably shrunken. The response to insulin in 
this patient was not good, yet insufficient time was available to appraise its ac- 
tion. There is a prevalent belief that the diabetes associated with hemochromato- 
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sis is insulin resistant. However, Sheldon found that in 70 per cent of the cases 
in which it was used its action was satisfactory. As is usually the case the eti- 
ology was not apparent in this patient. No exposure to alcohol, copper or other 
chemicals was present. 
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COMPLETE AURICULOVENTRICULAR BLOCK FOLLOWING 
CORONARY OCCLUSION; A CASE REPORT * 


By Ben R. Henrncer, M.D., F.A.C.P., and Kart L. Dickens, M.D., 
New Orleans, Louisiana 


CoMPLETE heart-block as a result of acute coronary thrombosis is a relatively 
uncommon condition. Numerous investigators have reported occasional cases of 
complete heart-block so that we may arrive at a fair estimate of its occurrence in 
all cases of heart disease. White’ quotes Allan, 1928, stating that coronary 
sclerosis is common and that of 1000 consecutive autopsies, 371 (37.1 per cent) 
showed coronary sclerosis. Of these, 238 (64 per cent) showed myocardial 
damage with fatty changes in 48 and fibrosis in 190. White' also quotes Barnes 
and Ball, 1932, who found in 49 cases of myocardial infarction following coro- 
nary thrombosis that the anterior descending branch of the left coronary was in- 
volved in 28 cases, the right coronary in 20 cases, and the circumflex branch of 
the left coronary in 17 cases. In these cases the infarcted areas involved the 
apex and anterior portion of the ventricle in 25, the posterior basal portion of the 
left ventricle in 21, and a combination of both in three. Saphir et al.t noted the 
involvement of both coronaries in 34 cases. Sprague and Orgain?! in 3889 
autopsies found only 131 with some degree of coronary occlusion. In 61 cases 
of acute coronary thrombosis the occlusion was limited to one coronary in only 
17 instances. In 46 of their cases the left coronary was involved and in 21 the 
right coronary. 

Complete heart-block following acute coronary thrombosis was reported by 
Stengel,? 1905. Willius,* in 1926, reported two cases and stated that the con- 
dition had been seen only twice up to 1926 in the Mayo Clinic. Sigler,* in 1927, 
reported a case with electrocardiographic evidence of a right coronary occlusion. 
Other instances of this condition have been reported by Geraudel et al.,° Geraudel 
and Lereboullet,’ Frothingham, Nuchard, and by Parsonnet and Parent.* 

Smith,® in 1930, stated that Levine and Brown had observed two cases of 
complete auriculoventricular block in a series of 145 cases of coronary thrombosis, 

* Received for publication July 11, 1938. 

From the Department of Medicine, Louisiana State University School of Medicine, New 
Orleans, La. 
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and that Parkinson and Brown in a series of 100 cases of coronary occlusion had 
noted one case of this type of block. 

In a review by Ball® 16 cases of this nature are discussed. Individual cases 
reported by Neuhof and by Carter and McEachern were included. Ball found 
that the right coronary was involved in 93 per cent and the left coronary in 7 per 
cent. Schwartz stated that in all cases of coronary thrombosis with complete 
heart-block the artery to the posterior wall and the auriculoventricular node must 
be involved. 

Salcedo-Salgar and White,’® in a careful study of the relations of various 
forms of heart-block to coronary disease, found that in a series of 328 cases of 
coronary thrombosis the incidence of auriculoventricular block was 4.2 per cent. 

With the foregoing résumé in mind we present the following case. 


CASE REPORT 


Case History. The patient, C. R., white male, aged 56 years, was admitted to 
Touro Infirmary, March 22, 1937, at 5 a.m., in a stuporous condition. The history 
was obtained from his wife and family physician. The chief complaint was pre- 
cordial pain. Four days previous to admission, the patient consulted his physician 
‘gas on the stomach.” His blood pressure was 130 systolic and 70 
The following morning he suffered 


complaining of 
diastolic; there was no abdominal distention. 
severe precordial pain radiating to the shoulder and down both arms to the fingers. 
He was very restless and his respirations were somewhat rapid and labored. The 
pain was so severe that 4 grain of morphine was given; this was repeated in a half 
hour, with some relief. His temperature was 99° F. the night before admission. The 
patient had had a similar attack 25 years previously. He gave no history of venereal 
disease. 

Physical Examination. Blood pressure was 60 systolic and 40 diastolic; pulse 70 
and irregular. The pupils were contracted. Breathing was rapid and irregular. The 
tongue was coated; head, neck, lungs and abdomen were negative. The heart sounds 
were distant and irregular; no murmurs were heard. There was slight cyanosis of 
the finger nails. 

Course. An electrocardiogram was taken on admission (figure 1), revealing 
complete heart-block. Caffeine sodium benzoate gr. 7% and morphia gr. 4 were 
given one hour later. At 9:30 a.m., the patient became cyanotic and was cold and 
clammy. Pulse was not felt, heart beat could not be heard. Temperature was 102° F. 
The patient died five hours after admission. 

Postmortem Examination. Gross examination of the heart and pericardium: The 
pericardium contained 30 c.c. of clear, straw-colored fluid. There were no adhesions 
nor exudate present. Beneath the epicardium on the surface of the heart were noted 
many small areas of hemorrhage which were most numerous over the left ventricle, 
including the entire apex. No emboli were found in the pulmonary artery. The heart 
was removed and sectioned. None of the valvular areas showed abnormalities other 
than dilatation of the atrio-ventricular rings. All chambers of the heart were 
markedly dilated. The left ventricular muscle was narrowed and presented a necrotic 
zone near the apex. Here a small amount of thrombosis was noted within the heart 
muscle and between the fenestration within the lumen of the left ventricle. The 
entire wall of the left ventricle presented numerous small and a few larger petechial 
hemorrhages. Many mural thrombi were present between the muscle fibers. The 
right ventricular muscle was also markedly dilated. The ostiae of the coronary 
arteries were patent. Marked sclerosis was noted which was most marked in the left 
coronary artery especially in the descending branch. In probing the coronary artery, 
a thrombus was encountered 1 cm. from the ostium of the left coronary. Below this 
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the anterior descending branch was completely thrombosed. There was infarction 
with recent hemorrhage of the interventricular septum. The heart weighed 375 grams. 
Lungs: The right lung measured 22 cm. in length by 15 cm. in width and 4% cm. 
in thickness. The external surface was smooth and glistening and presented several 
small calcified tubercles scattered over both the apex and base. A _ considerable 
amount of anthracotic pigment was present. No areas of consolidation were noted. 
The lung sectioned with no increased resistance. The posterior surface at the base 
presented a mottled color, and oozed a considerable amount of blood. No dilatation 
of the bronchi or bronchioles was noted. No areas of infarction were noted. The 
remainder of the lung was normally crepitant. The right lung weighed 325 grams. 
The left lung measured 20 cm. in length by 11 cm. in width and 4 cm. in thick- 
ness. The base of the left lung was considerably less crepitant than normal, but no 

















Fic. 1. Electrocardiogram revealing left axis deviation, auricular rate of 80, ventricular 
rate of 55, definite myocardial disease with complete atrioventricular block and intraventricu- 
lar delay. 


definite areas of consolidation were noted. Upon sectioning, the posterior inferior sur- 
face of the lung was darker red than normal and the remainder of the lung was pink. 
In these darker areas considerable oozing of the blood was noted. The left lung 
weighed 270 grams. 

Liver: The liver measured 20 cm. in length by 25 cm. in width and 9% cm. in 
thickness. The outer surface presented numerous small petechial hemorrhages be- 
neath Glisson’s capsule. The outer surface was smooth. ‘The liver sectioned without 
resistance. The cut surface was a mottling of many colors. Numerous small areas 
of hemorrhage were noted. The liver was markedly congested; all of the venous 
radicles were dilated. A considerable amount of yellowish discoloration was noted on 
the cut surface. The liver weighed 1900 grams. 

Anatomical Diagnoses. 1. Coronary thrombosis with infarction—entire left cor- 
onary artery. 2. Coronary arteriosclerosis. 3. Acute dilatation of the heart and 
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Fic. 2. Section through the interventricular septum showing a portion of the 
large mural thrombus, MT, attached to endocardium overlying the swollen and 
edematous bundle of His, H. (X 943) 





mural thrombi. 4. Congestion of liver, spleen and kidneys. 5. Atelectasis. 6. Healed 
pulmonary tuberculosis. 7. Hypostatic pneumonia. 
Microscopic Findings. Lungs: There was marked chronic passive congestion 
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Fic. 3. Section through the interventricular septum showing evidence of a recent 
hemorrhage, B, with interstitial edema and beginning necrosis of muscle fibers. 


(X 943) 


with central necrosis and fatty degeneration. Only a thin rim of hepatic cells around 
the capsule were functioning and many of them showed varying degrees of degenera- 
tion with pyknotic nuclei. There was increase in connective tissue around the portal 
spaces. 
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Fic. 4. Section through the interventricular septum showing a recent hemorrhage 
into the conduction system, B, with the necrosis involving the conduction system, NV. 


( X 943) 





Heart: There were left ventricular areas of necrosis with widespread degenerative 
changes in the musculature generally, and also many areas of scarring in various 
stages of development. 
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Figure 2 demonstrates a mural thrombus attached to the interventricular septum 
5 
Figure 3 shows a recent hemorrhage into the sep- 


with edema of the bundle of His. 
Figure 4 shows the hemor- 


tum with edema and beginning necrosis of muscle fibers. 
rhage into the conduction system with necrosis. 


DISCUSSION 


From the history, physical examination and electrocardiogram there is little 
doubt as to the clinical presence of coronary thrombosis and complete heart-block. 
The autopsy findings are sufficient to prove a thrombosis of the entire anterior 
descending branch of the left coronary. 

As has been frequently shown, the left coronary artery is more frequently in- 
volved in thrombosis than the right, but this is not the usual site of acute coro- 
nary thrombosis in cases with complete heart-block. The usual condition as 
stated by Ball ® is that the right coronary is affected in 93 per cent and left coro- 
nary in 7 per cent of such cases. 

Schwartz ™ states that “no matter which artery supplies the posterior wall of 
the left ventricle, heart-block invariably results from a closure posteriorly.” 
This of course is in accordance with the blood supply to the auriculoventricular 
node, concerning which Gross states that the right coronary supplies it in 92 per 
cent of all cases and the left coronary in 8 per cent. Levine reports a case of 
block with thrombosis of the left anterior descending artery. Rothschild’s case, 
mentioned by Ball,® was one in which the electrocardiogram was a T, type origi- 
nally with apparent recovery, followed by another attack and death, with the 
electrocardiogram a T, type. 

We have described numerous small mural thrombi in the ventricle of this case 
and have shown a section of a larger one on the interventricular septum with 
hemorrhage into the upper part of the septum, and with edema and necrosis in- 
volving the conduction system. 

From the patient’s history, it is not our impression that complete auriculo- 
ventricular block existed prior to the fatal attack, as no signs or symptoms of 
this condition were manifested. However there was a history of a similar attack 
25 years before, at which time he was 31 years old. On the whole, therefore, it 
is unlikely, but not impossible, that previous block had existed. 

The fairly numerous scars in the myocardium associated with marked sclerosis 
of both coronaries, with the left more markedly involved, made the patient a 
good candidate for heart-block. Whether any degree of heart-block existed, 
either partial or transient, we cannot say, but we feel reasonably sure that he had 
never been sufficiently ill to request medical advice and had lived a normal active 
life. It is certain that the left coronary artery was completely thrombosed with 
infarction of the interventricular septum and that the blood supply to the auriculo- 
ventricular node was not acutely disturbed. In this respect our case is similar 
to two cases of ischemia and necrosis of the auriculoventricular bundle as reported 
by Yater, Cornell and Claytor.** Jellick, Cooper and Ophuls,’ 1906, also re- 


ported a case of ischemic necrosis of the bundle of His. 


SUMMARY 


1. A case of complete thrombosis of the left coronary artery 1 centimeter 
from its origin, with infarction of the apex of the heart and interventricular 
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septum with hemorrhage into and necrosis of the septum associated with com- 
plete auriculoventricular block, resulting in death, is herewith presented. 

2. A brief summary of the association of coronary disease with complete 
heart-block is given. 

3. The review of recent work as well as the pathologic findings in this case 
indicate that the pathogenesis of complete heart-block in coronary thrombosis is 
not the same in all instances. 


We wish to express our appreciation to Dr. J. A. Lanford, of Touro Infirmary, for the 
autopsy protocol; to Dr. Emmerich von Haam, of the Department of Pathology, Ohio State 
University Medical School, for the microscopic sections; and to Dr. J. R. Schenken, of the 
Department of Pathology, Louisiana State University School of Medicine, for aid in the 
study and for microphotographs of sections of heart specimen. 
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EDITORIAL 
RECENT OBSERVATIONS ON PLEUROPNEUMONIA4-LIKE ORGANISMS 


Recent investigations have aroused great interest among bacteriologists 
in the so-called pleuropneumonia group of organisms. Study of this group 
has been relatively neglected, partly because of technical difficulties in main- 
taining cultures and partly because it has not been known to be important 
as a cause of disease in man. 

The first known species of this group of organisms was isolated by 
Nocard in 1898 from the lungs and pleural exudates of cattle dying of 
pleuropneumonia. He first obtained his cultures by growing the organisms 
within collodion sacs inserted into the peritoneal cavity of rabbits. Later 
he obtained them also in vitro in serum broth. Bordet (1910) and Borrel 
et al. (1910) were the first to give adequate descriptions of the unusual mor- 
phology of these organisms. In 1923 Bridre* and Donatien isolated a re- 
lated species from victims of the disease agalactia of sheep and goats. As 
neither of these species is pathogenic for man, these observations did not 
excite widespread medical interest. 

Important contributions regarding the morphology of these organisms 
have been made more recently by Ledingham * and by his associate Kliene- 
berger,’ by the application of new technical methods. The principal viable 
forms in old cultures occur as fine granules which vary from 0.5 » down to 
0.2 » or less in diameter. Under favorable conditions, from such granules 
slender threads grow out which may form a single filament, or they may 
bud out from several parts of the granule to form delicate star-shaped struc- 
tures. These threads become branched and after a few days form a fairly 
dense mycelial-like network. Soon nodular swellings appear at various spots 
in the filaments, and gradually enlarge to contain fine and coarse granules 
and larger inclusions which take a reddish color with Giemsa’s stain, in 
contrast with the pale bluish color of the background. Along the course of 
the threads isolated reddish staining granules also appear, apparently as a 
result of condensation of the cytoplasm. Particularly about the margin of 
the colonies the threads become enlarged to form coarse globular or club- 
shaped bodies. In the older colonies the threads become largely transformed 
into fine granules and fragments and the coarse yeast-like bodies. 

The fine granules are filtrable, and hence the organisms have been re- 
garded by some as related to the viruses. Unlike the latter, however, they 
will grow on artificial media free from living tissue cells, and in certain 
phases they resemble bacteria in appearance. In spite of this apparently 
complicated life cycle, Ledingham regards these as simple primitive organ- 


1 LEDINGHAM, J. C.: Growth phases of pleuropneumonia and agalactia on liquid and 
solid media, Jr. Path. and Bact., 1933, xxxvii, 393-410. 

2 KLIENEBERGER, E.: Colonial development of the organisms of pleuropneumonia and 
agalactia on serum agar and variations of the morphology under different conditions of 
growth, Jr. Path. and Bact., 1934, xxxix, 409. 
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isms and attributes their pleomorphism to their extreme plasticity rather than 
to a fundamentally complicated structure. 

In order to secure a wider range of material for the study of this group, 
Klieneberger * instituted a systematic search for other species and reported 
finding two: one in symbiosis with a streptococcus isolated from a guinea pig, 
and a second in symbiosis with Streptobacillus moniliformis. 

This latter organism had already attained some significance in human 
medicine. It was first isolated by Schottmuller (1914) from the blood of 
a human case of rat bite fever, and reported as Streptothrix muris rattt.* 
Blake (1916) obtained the same organism from the blood during life and 
post mortem from the endocardial vegetations of a case of rat bite fever. 
In 1925 Levaditi isolated a similar organism from a sporadic case of rat bite 
fever, and gave it the name Streptobacillus moniliformis. He and his asso- 
ciates showed that it is a common harmless saprophyte in the nasopharynx 
of normal rats. 

In 1926 Parker and Hudson * described as Haverhillia multiformis what 
was undoubtedly the same organism. ‘This they obtained from the blood of 
11 of 21 cases of an acute epidemic infectious disease which they termed 
Haverhill fever, or erythema arthriticum epidemicum. ‘This outbreak was 
characterized clinically by an acute onset with fever, malaise, vomiting, 
headache, a blotchy morbilliform eruption and an acute, often severe, poly- 
arthritis. This epidemic was not caused by rat bites, but on epidemiologi- 
cal grounds was thought to be milk borne. None of these investigators 
noted pleuropneumonia-like organisms in their cultures, but they were almost 
certainly present. 

Klieneberger obtained a number of other strains of Streptobacillus 
moniliformis by inoculating mice with the pharyngeal exudate of rats, and 
found pleuropneumonia-like organisms in all. By special’ methods she was 
able to separate the latter from the S. moniliformis in pure culture, and has 
carried the cultures for several years without reversion to the S. moniliformis 
type. No one as yet, however, has obtained the latter free from pleuro- 
pneumonia-like organisms. All the strains of the latter isolated from S. 
moniliformis cultures were antigenically identical, but distinct from the cul- 
tures from pleuropneumonia and agalactia. She reported examining many 
other stock cultures of various bacteria without finding other instances of 
symbiosis. She was able, however, to induce symbiosis of the pleuropneu- 
monia-like organism with Clostridium tetant and with Cl. tetanomorphum, 
each organism growing more luxuriantly than in pure culture. 

These observations as to the symbiosis of pleuropneumonia-like organ- 
isms with S. moniliformis have been completely confirmed by Dienes and 






































8 KLIENEBERGER, E.: The natural occurrence of pleuropneumonia-like organisms in ap- 
parent symbiosis with Streptobacillus moniliformis and other bacteria, Jr. Path. and Bact., 
1935, xl, 93-105. 

* This disease is entirely distinct from the rat bite fever caused by Leptospira morsus- 
muris (Spirillum minus). 

4 Parker, F., and Hupson, N. R.: The etiology of Haverhill fever (erythema arthriti- 
cum epidemicum), Am. Jr. Path., 1926, ii, 357-379. 
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Edsall.° They also cultivated similar organisms from the middle ear of a 
rat with “ rolling disease,’ and from a Bartholin gland abscess of a labora- 
tory worker who had been in contact with rats (unmixed with S. monili- 


formis). 
Klieneberger ° has isolated similar but antigenically distinct strains from 
pneumonic lesions or abscesses in rats’ lungs. She cultivated another strain 


from suspensions containing Woglom’s pyogenic agent of rats, which had 
been regarded as probably a filtrable virus.*. Findlay, Klieneberger et al.° 
isolated other strains from the brains of mice which had been inoculated with 
neurotropic yellow fever virus, and with lymphocytic choriomeningitis virus. 
These mice would become ill prematurely, and a portion of them would carry 
out spasmodically repeated rotary movements about their tails as an axis, 
hence the term “ rolling disease.” They recognized the similarity of the 
symptoms shown by these mice to those reported by Sabin in certain mice 
infected with toxoplasma, and they cultivated organisms antigenically identi- 
cal with their own from Sabin’s material. Sabin * confirmed this, and re- 
ported cultivating similar organisms from the brain of one normal mouse, 
out of a large number examined. 

More recently these investigators *° 
joint tissues of rats suffering from a type of polyarthritis. They could re- 
produce the disease in mice by injecting into the foot pads filtered or un- 
filtered suspensions of joint tissue, or cultures grown from them, along with 
a bit of agar. Incidentally they confirmed Collier’s observation that gold 
salts, such as solgenol B, had a marked protective effect in preventing ex- 
perimental polyarthritis in rats, but sulfonamide compounds were ineffective. 

They report detailed comparative studies of these different strains. 
They have obtained at least five strains which are antigenically distinct from 


cultivated another strain from the 


each other and from pleuropneumonia and agalactia, as shown by agglutina- 
tion and immunization tests. Morphologically they are similar, but minor 
differences can be distinguished in certain instances. They are pathogenic 
in varying degree for mice, less so for rabbits and rats, whereas guinea pigs 
are resistant. Several of the strains will produce arthritis in mice or rats, 
but not all do so readily. Animals which recover possess a high degree of 
immunity to reinfection with the same antigenic type. When detectable in 
tissues or exudates they usually appear as fine granules, short filaments or 
ring-like structures. 


5 Dienes, L., and Epsati, G.: Observations on the L-organism of Klieneberger, Proc. 
Soc. Exper. Biol. and Med., 1937, xxxvi, 740-744. 

6 KLIENEBERGER, E., and STEABBEN, D. B.: On a pleuropneumonia-like organism in lung 
lesions of rats, with notes on the clinical and pathological features of the underlying condi- 
tion, Jr. Hyg., 1937, xxxvii, 143. 

7 KLIENEBERGER, E.: Studies on pleuropneumonia-like organisms: the L, organism as the 
cause of Woglom’s “ pyogenic virus,” Jr. Hyg., 1939, xxxix, 260-265. 

8 Finpiay, G. M., et al.: Rolling Disease: New syndrome in mice associated with a 
pleuropneumonia-like organism, Lancet, 1938, ii, 1511-15153. 

9 Sapin, A. B.: Isolation of a filtrable transmissible agent with “ neurolytic” properties 
from toxoplasma-infected tissue, Science, 1938, Ixxxviii, 189-190. Also ibid., 575-576. 

10 FinpLay, G. M., et al.: The etiology of polyarthritis in the rat, Lancet, 1939, ii, 7-10. 
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Saprophytic strains belonging to this group have been isolated from the 
soil, sewage, etc., by Laidlaw and others (1936). 

Sabin”™ has also produced a chronic arthritis in mice by intravenous or 
intraperitoneal injections of cultures of the strain he isolated from the brain 
of a normal mouse. He described this as a progressive proliferative poly- 
arthritis resembling rheumatoid arthritis in man. There occurred fusiform 
swelling of the digits, proliferation of the synovial membrane, of the joint 
capsule, of the perichondrium of the articular cartilages, and of the connec- 
tive tissue and probably endosteum of the epiphyseal marrow below the 
cartilage. The process often goes on to ankylosis of one or more joints. 
He was able to recover the organism in cultures from the joints as much as 
70 days after inoculation by “blind passages,” that is, by a series of subcul- 
tures repeated at short intervals without waiting for evidence of growth to 
appear. 

Finally Swift and Brown” have reported the finding of pleuropneu- 
monia-like organisms in the joint fluids of human cases of acute rheumatic 
fever. This was accomplished first by cultivation on the chorioallantoic 
membrane of chicks by frequent serial passages. After about five passages 
characteristic lesions appeared which were not obtained with exudates from 
other sources and from which pleuropneumonia-like organisms were culti- 
vated on suitable media. Second, by intranasal inoculation of mice with 
exudate or with suspensions of inoculated chorioallantoic membranes they 
produced a pneumonia free from ordinary bacteria, from which directly or 
after filtration they could produce the characteristic lesions on chorioallantoic 
membranes, and recover pleuropneumonia-like organisms by direct culture. 
They also succeeded in cultivating the organisms directly from the joint fluid 
of one child with rheumatic fever and from an erythema nodosum nodule of 
a second case. Using three such cultures, some of which had not been 
passed through animals, they produced iritis in rabbits by intravenous injec- 
tions, and pneumonia in mice by intranasal instillation, even in the first ani- 
mal of the series. In their article, which appears to be a preliminary report 
of work in progress, they do not report the production of arthritis with these 
strains. 

These observations: indicate that pleuropneumonia-like organisms are 
much more common and widely distributed than has been realized. They 
are obviously important pathogenic agents for certain rodents as well as for 
‘cattle, sheep and goats. These studies also open up interesting possibilities 
as to their significance in human infection. The resemblance of the poly- 
arthritis of rats and mice to human rheumatoid arthritis is striking and the 
reported recovery of such organisms from the joints in acute rheumatic fever 
is most stimulating. This finding is somewhat surprising in view of the 

11 SaBIN, -A. B.: Experimental proliferative arthritis in mice produced by filtrable 
pleuropneumonia-like microérganisms, Science, 1939, Ixxxix, 228-229. 


12 Swirt, H. F., and Brown, T. M.: Pathogenic pleuropneumonia-like microérganisms 
from acute rheumatic exudates and tissues, Science, 1939, Ixxxix, 271-272. 
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immunity induced in animals by other species of this group. It is interest- 
ing, however, that arthritis was a prominent feature of Haverhill fever, and 
that it occurs in from 10 to 20 per cent of animals with agalactia. 

As to the significance of these organisms as a cause of disease in man, 
the findings thus far reported can not be regarded as more than suggestive. 
They do call for extensive and careful investigations, not only in arthritis 
but in other obscure infections as well. The problem is a very complex one. 
The technical difficulties of cultivation are great. The possibility of con- 
tamination from outside sources seems hard to exclude. The occasional, 
even though rare occurrence of such organisms in apparently healthy indi- 
viduals of the best experimental animal, the mouse, introduces an element of 
uncertainty into animal experiments and necessitates unusually careful and 
extensive controls. These difficulties should not be insurmountable, how- 
ever, and with the problem mapped out and reasonably adequate experimental 
procedures available we may anticipate at least a rapid increase in our knowl- 
edge of this interesting group of organisms. 


Fo: Men 














REVIEWS 


Pulmonary Tuberculosis in Adults and Children. By JAmes A. MILLER and ArvIp 
WALLGREN. 198 pages; 19X25 cm. Thomas Nelson and Sons, New York. 


1939. Price, $3.50. 


The book is a composite work by two men who are well known in their respective 
fields. They present essentially the same material in Nelson’s “ Loose-Leaf System of 
Medicine.” The form of this book is similar to that used in Nelson’s system. 

The book is arranged in two sections, the first by Dr. Miller being that on pul- 
monary tuberculosis in the adult; the second by Dr. Wallgren covers tuberculosis in 
children. The subjects of both sections are systematically and relatively completely 
reviewed. 

Dr. Miller introduces his subject by a discussion of the factors of resistance, 
immunity and allergy. The pages devoted to the evolution of pulmonary tuberculosis 
contain the author’s concepts of the basic pattern of tuberculosis and these lead him 
to a new classification of pulmonary tuberculosis whereby he classifies tuberculosis 
into three basic forms, the non-phthisical, the pre-phthisical and the phthisical forms. 
The classifications are very good and incorporate into a definite schema certain forms 
which hitherto have escaped classification. 

The clinical aspects of the disease are very well discussed and the descriptions are 
enhanced in value by some words on the clinicoroentgenological course of the disease. 
The last section is accompanied by some very clear roentgen-ray plates. 

The rest of the section is devoted to discussion of diagnosis, differential diag- 
nosis, treatment, complications and prevention of the disease. The part on treat- 
ment is complete in its scope, giving the various forms of treatment and some val- 
uable information on each. It is not an exhaustive study but does give the pertinent 
facts. A bibliography completes the first section of the book. 

Dr. Wallgren devotes the second section of the book to the disease in children. 

There is an admirable discussion of allergy and immunity which is particularly 
valuable because one escapes the sense of confusion which so often accompanies this 
subject. The author believes that children who have successfully passed through a 
primary tuberculosis are to be regarded as a picked group who, when exposed to 
tuberculous infections, are in a more favorable position than uninfected children. 

All the various tuberculin tests are described and their value discussed. 

Tuberculosis in childhood is divided into primary, secondary and tertiary tu- 
berculosis. The type arising from the first infection and resulting in the primary 
complex is termed primary tuberculosis. The disease that spreads directly from 
the primary infection is the secondary tuberculosis, and the late reinfection type is the 
tertiary. This is a somewhat different treatment than is usual in the discussion of 
this subject. Good roentgen-ray plates are presented in the discussion of the various 
types. The section is completed by a discussion of treatment and of prevention of 
childhood tuberculosis. 

This book can be well recommended to those who are interested in pulmonary 
tuberculosis. Its completeness and its conciseness give it a special value. The classi- 
fications of the disease by Dr. Miller are a distinct advantage to our understanding of 
the subject. Dr. Wallgren gives a clear picture of the disease in childhood. 


M. W. J. 


Post-Mortem Appearances. By Joan M. Ross, M.D., B.S. (Lond.), M.R.C.S 


L.R.C.P. 275 pages; 1117 cm. Oxford University Press, New York, N. Y. 


1939. Price, $2.50. 
This fourth edition shows some improvement over the preceding ones, especially 


the added chapter on “ Diseases of the Blood-Forming Organs.” In this new section, 


the essential findings are well given, without being controversial. 
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Some of the technics advocated differ from American customs, for instance, the 
employment of an opening incision beginning in the neck instead of the axilla. There 
is no mention oi the chloride test for drowning. The book is extremely practical, 
thorough, and puts a needed emphasis on deaths from causes other than disease. For 
the student beginner in pathology, this book will simplify and make easier the diges- 
tion of the larger and more involved texts. 


C. A. 


Ophthalmology. By Burton Cuance, M.D. 240 pages; 11.517 cm. Paul B. 


Hoeber, Inc., New York. 1939. Price, $2.00. 
This pocket manual is one of a series on the history of medicine and consists of 26 
chapters. The author has brought together in a compact form a concise review of the 
development of ophthalmology from the earliest time to the present era. 

The classification of the material in some of the chapters appears somewhat con- 
fused and misleading, as in the case in Chapter IX, “ Cataract in the Eighteenth Cen- 
tury,’ where the author devotes the first half to the subject but introduces various 
subjects in the second half; again in Chapter X XIII, “ Modern British Contributors,” 
the author inserts the activities of Julius Hirschberg of Berlin. 

It would seem that in dealing with the development of diagnosis and treatment of 
glaucoma mention should have been made of the introduction of the tenometer with 
its great importance in accurately measuring the tension. 

Under the head of “ Treatment of Detachment of the Retina” in the chapter on 
“Ophthalmic Surgery,” the author refers to the thermaphore of Sheehan of New 
York; undoubtedly he means to refer to Shahan of Saint Louis. 

In spite of these criticisms and of minor errors, the volume is both entertaining 
and instructive. It is printed on paper of dull finish, in clear type, two factors which 
give added pleasure in any reading and which seem particularly important in a book 


on ophthalmology. 


Social Hygiene. By W. Bayarp Lone, M.D., attending Dermatologist, Director of 
Dermatology and Syphilis Clinics in St. Luke’s Hospital, New York; and Jacorn 
A. Go.pperG, M.A., Ph.D., Secretary, Social Hygiene Committee, New York 
Tuberculosis and Health Association, and Social Hygiene Council of Greater New 
York. Cloth bound. 442 pages. 62 illustrations. Lea & Febiger, Philadelphia. 
1938. 


The authors have presented a collection of writings on the social aspects of the 
venereal diseases, dealing for the most part with the two which have most claimed 
the public eye in recent times, that is, syphilis and gonorrhea. These articles deal 
briefly with the diagnosis and treatment of the diseases and tl 


horoughly with the social 
aspects and prevention. 

The collection is admirably arranged so that the first series of articles deals mainly 
with the diagnosis and treatment while the latter group of 
While syphilis and gonorrhea are the two 


articles deals more with 


prevention and methods of prevention. 
venereal diseases which have received the foremost attention it can be seen by the 
methods suggested that they may be applied to the prevention of the other conditions 
The article on the treatment of syphilis does not adhere strictly to the method 


as well. 
The obstacles facing the 


or methods advocated by the Codperative Clinical Group. 
methods of prevention are the lack of codperation by the average general physician, 
and by the pseudo-pious attitude assumed by the average layman and social worker. 
This book represents an excellent collection and would be well placed in the hands 
of any social worker engaged in handling these cases and in the hands of any physi- 
cian who is treating these patients. H. M. R., Jr. 
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GIFTS TO THE COLLEGE LIBRARY 


Grateful acknowledgment is made of the receipt of the following donations to the 
College Library of publications by members: 


Reprints 


Dr. Joseph H. Barach, F.A.C.P., Pittsburgh, Pa.—7 reprints; 

Dr. John R. Cavanagh, F.A.C.P., Washington, D. C.—1 reprint; 

Dr. Hervey M. Cleckley (Associate), Augusta, Ga.—1 reprint; 

Dr. Jacob Gutman, F.A.C.P., Brooklyn, N. Y.—8th (Second Series), Supplement to 
“ Modern Drug Encyclopedia and Therapeutic Guide ”; also, 14 reprints; 

Dr. Clifton K. Himmelsbach (Associate), Lexington, Ky.—8 reprints; 

Dr. William E. Jahsman (Associate), Ferndale, Mich.—1 reprint ; 

Dr. William G. Leaman, Jr., F.A.C.P., Philadelphia, Pa.—5 reprints; 

Dr. Abel Levitt, F.A.C.P., Buffalo, N. Y.—1 reprint; 

Dr. J. Fletcher Lutz, F.A.C.P., York, Pa.—2 reprints; 

Dr. Wm. deB. MacNider, F.A.C.P., Chapel Hill, N. C-—4 reprints; 

Dr. James R. Nakada, F.A.C.P., St. Louis, Mo.—2 reprints ; 

Dr. Oliver T. Osborne, F.A.C.P., New Haven, Conn.—1 reprint. 





Dr. William S. Middleton, F.A.C.P., Dean and Professor of Medicine of the 
University of Wisconsin Medical School, Madison, Wis., was the guest of honor at 
the 53rd annual dinner of the Association of ex-Resident and Resident Physicians of 
the Philadelphia General Hospital, held at the Bellevue-Stratford Hotel, Philadelphia, 


December 5. 
Dr. Arthur C. Morgan, F.A.C.P., Philadelphia, as President of the Association, 


acted as Toastmaster. 





The fifth annual down-state district meeting of the members of the American 
College of Physicians of Illinois was held on October 18 at Jacksonville, Ill. Luncheon 
was served at one o'clock at the Norbury Sanatorium, where the meeting was held in 
the afternoon. The following papers were presented by Fellows of the College: 


Dr. W. H. Newcomb, Jacksonville—“ Pain in the Right Upper Quadrant ” 

Dr. Gerald M. Cline, Bloomington—‘ Reasons for Failure in the Management of 
Some Allergic Diseases ” 

Dr. Harold Swanberg, Quincy—* Errors in Roentgen Interpretation ” 

Dr. Thomas D. Masters, Springfield—“ Management of Peripheral Vascular Diseases ” 

Dr. John R. Vonachen, Peoria—‘“ Rocky Mountain Spotted Fever in Children ” 


A joint meeting was held in the evening with the Morgan County Medical Society, 
following a dinner at the Jacksonville Country Club. The guest speaker was Dr. 
James H. Means, F.A.C.P., Boston, Mass., ex-President of the College, who spoke on 
“Thyroid Disease.” 


Beginning September 1, 1939, Dr. Carlo J. Tripoli, F.A.C.P., New Orleans, La., 
was appointed Professor of Medicine in Charge of the Department of Medicine in 
the Graduate School of Medicine of the Louisiana State University Medical Center. 
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Dr. Andrew C. Woofter (Associate), Parkersburg, W. Va., has been appointed 
President of the Staff of the Camden-Clark Memorial Hospital, succeeding Dr. A. R. 
K. Matthews. 


Dr. Arthur J. Logie (Associate), Director of the Division of Tuberculosis of the 
Florida State Board of Health, Jacksonville, Fla., was the guest speaker at the meeting 
of the Bay County Medical Society in Panama City, Fla., on October 17, and at the 
meeting of the Second Medical District in Quincy on October 19. Dr. Logie spoke on 
“More Recent Advances in Tuberculosis.” 


Fifty Fellows and Associates of the American College of Physicians residing in 
the State of Virginia attended the sectional meeting held at Richmond on October 4, in 
conjunction with the Medical Society of Virginia. Dr. Louis Hamman, F.A.C.P., 
Baltimore, Md., and Dr. Frank Hagner, New York City, were guest speakers. 

The following officers were elected: 


Dr. William B. Porter, F.A.C.P., Richmond, Chairman of the Virginia Section 
Dr. Henry B. Mulholland, F.A.C.P., University, Vice Chairman 
Dr. C. M. Caravati, F.A.C.P., Richmond, Secretary 


It has been planned to hold one social and two scientific regional meetings each year. 


On October 21, 1939, the Medical Advisory Board of the Austen Riggs Founda- 
tion held its annual meeting at Stockbridge, Mass., with between forty and fifty psy- 
chiatrists and internists in attendance. A paper discussing certain aspects of cases 
falling in the neurotic-psychotic borderline was read. The meeting was conducted 
by Dr. Austen Fox Riggs, F.A.C.P., Medical Director of the Foundation. 

The following members of the College took part in the meeting: 


Dr. Walter W. Palmer, F.A.C.P., New York City. 

Dr. Lauren H. Smith, F.A.C.P., Philadelphia 

Dr. William B. Terhune, F.A.C.P., New Canaan, Conn. 
Dr. Kenneth Appel, F.A.C.P., Philadelphia 

Dr. Fritz Talbot, F.A.C.P., Boston 

Dr. Horace K. Richardson, F.A.C.P., Stockbridge 

Dr. Robert B. Hiden ( Associate), Stockbridge 


The Twelfth Annual Meeting of the Florida East Coast Medical Association 
was held on November 10-11, 1939, at Ponte Vedra, Fla. The following members 
of the College took an active part in the program: 

Dr. Clayton E. Royce, F.A.C.P., Jacksonville 
Dr. Louie M. Limbaugh, F.A.C.P., Jacksonville 


The following members of the College are Officers of the Association: 


Dr. Edwin C. Swift, F.A.C.P., Jacksonville—Chairman, Program Committee 
Dr. M. Jay Flipse, F.A.C.P., Miami—Vice President 
Dr. Arthur J. Logie (Associate), Jacksonville—Secretary 


On September 18, 1939, Dr. Philip J. Lukens (Associate), Ambler, Pa., was ap- 
pointed Consulting Internist to the Norristown (Pa.) State Hospital. 
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Dr. Samuel A. Levinson, F.A.C.P., Chicago, delivered the Presidential Address 
on “History and Progress of the Scientific Work of the Cook County Coroner’s 
Office ” before the meeting of the Chicago Pathologic Society on October 9. 

Dr. Walter C. Alvarez, F.A.C.P., Rochester, Minn., and Dr. Charles K. Maytum, 
F.A.C.P., Rochester, Minn., addressed the Chicago Society of Allergy on October 16 
on “Gastro-Intestinal Allergy” and “Oxygen Therapy and X-Ray Therapy in 
Asthma,” respectively. 


Among lecturers appearing on the program of the New England Postgraduate 
Assembly, sponsored by the state medical societies of Massachusetts, New Hampshire, 
Rhode Island, Maine and Vermont, held at the Sanders Theater of the Harvard Uni- 
versity, Cambridge, October 31—-November 1, were: 

Dr. James S. McLester, F.A.C.P., Birmingham, Ala. 
“The Role of the Vitamins and Other Essential Substances in Human Nutrition ” 


Dr. Maurice C. Pincoffs, F.A.C.P., Baltimore, Md. 
“Clinical Varieties of Hypertension ” 


Dr. Burton R. Corbus, F.A.C.P., Grand Rapids, Mich., was elected President of 
the Michigan State Medical Society at its recent annual session. 


Dr. Henry I. Klopp, F.A.C.P., Allentown, Pa., has been elected President-Elect 
of the Pennsylvania Psychiatric Society, which was organized on October 5 at a meet- 
ing in Pittsburgh. 

Dr. William C. Sandy, Director of the State Bureau of Mental Health, Harris- 
burg, was elected President, and announced “that the new society should exercise a 
statewide general leadership in psychiatry, being a codrdinating body to which con- 
troversial and other questions of psychiatric interest may be referred for an authorita- 
tive opinion, should encourage general medical interest by participation in society 
meetings and should assist in developing and supporting proper psychiatric standards.” 


Under the Presidency of Dr. Willard C. Rappleye, F.A.C.P., New York City, 
the 50th annual meeting of the Association of American Medical Colleges was held 
at Cincinnati, October 23-25. Among the speakers was Dr. Walter Bauer, F.A.C.P., 
Boston, who spoke on “ The Tutorial System in the Harvard Medical School.” 


The following members of the College were guest speakers at the one hundred 
and first semi-annual convention of the Southern California Medical Association, held 
at Santa Barbara, November 3-4: 

Dr. W. Edward Chamberlain, F.A.C.P., Philadelphia—* Pitfalls in X-Ray Diagnosis ” 
Dr. Frank J. Heck, F.A.C.P., Rochester, Minn.—* Treatment of Pernicious Anemia 
and the Iron Deficiency Anemias.” 


Dr. Maurice P. Foley (Associate), Los Angeles, also addressed the meeting on 
“ Present Day Concepts in the Treatment of Liver Disease.” 


Dr. Walter F. Donaldson, F.A.C.P., Pittsburgh, was reélected Secretary of the 
Medical Society of the State of Pennsylvania at its recent meeting in Pittsburgh. The 
1940 Session of the above society will be held in Philadelphia. 
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Dr. Howard F. Root, F.A.C.P., Boston, delivered the Renziehausen Memorial 
Lecture on “Complications of Diabetes Mellitus,’ November 13 at the Mellon Insti- 


tute, Pittsburgh. 


Dr. Raymond L. Gregory, F.A.C.P., has been appointed Professor and Head 
of the Department of Medicine of the University of Arkansas School of Medicine, 
Little Rock. 

The following Fellows of the College participated as guest speakers in a con- 
ference on convalescent care, sponsored by the New York Academy of Medicine, 


November 9-10: 


Dr. O. H. Perry Pepper, F.A.C.P., Philadelphia 

Dr. William S. McCann, F.A.C.P., Rochester, N. Y. 

Dr. Lewellys F. Barker, F.A.C.P., Baltimore 

Dr. I. Ogden Woodruff, F.A.C.P., New York City 
The program included the following subjects: physiology and psychology of con- 
valescence, relation of chronic disease to convalescence, results of recent research in 
nutrition with particular reference to the convalescent state, institutional care for 
various types of patients, psychosomatic factors of convalescence and the socio- 
economic aspects of convalescent care. 

Dr. Mary Hoskins Easby, F.A.C.P., Philadelphia, conducted a cardiac clinic at 

the scientific meeting held on December 1 in celebration of the 10th anniversary of 
the merger of the Woman’s Hospital of Philadelphia and the West Philadelphia Hos- 


pital for Women, for all who have served as interns and residents at either institution. 


During the seventieth annual session of the Medical Society of Virginia in Rich- 
mond, October 3-5, Dr. Walter B. Martin, F.A.C.P., Norfolk, was elected President- 
Elect of that society. 
Among the speakers on the program of the 25th anniversary postgraduate con- 
ference of the Southwestern Medical Association, held at El Paso, Tex., November 
9-11, were: 

Dr. Samuel D. Ingham, F.A.C.P., Los Angeles—neurology 

Dr. Henry M. Winans, F.A.C.P., Dallas—medicine 


Dr. Waller S. Leathers, F.A.C.P., Nashville, Tenn., was recently appointed Presi- 
dent-Elect of the American Public Health Association. 

The sixth annual cardiovascular institute, held under the auspices of the Heart 
Council of Greater Cincinnati, the West Virginia Heart Association and the Academy 
of Medicine of Cincinnati, was held at Cincinnati, Ohio, November 14, with the follow- 
ing Fellows of the College appearing on the program: 

Dr. William M. Sheppe, F.A.C.P., Wheeling, W. Va.—‘‘ Syphilis of the Heart and 

Aorta ” 

Dr. Oscar B. Biern, F.A.C.P., Huntington, W. Va., and Dr. Johnson McGuire, 

F.A.C.P., Cincinnati, Ohio—Round Table discussions on “ Cardiovascular 

Syphilis ” 
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Dr. Joseph I. Linde, F.A.C.P., New Haven, Conn., has been appointed a member 


of the Connecticut State Tuberculosis Commission, succeeding the late Dr. Stephen J. 
Maher. 


Participating in the Postgraduate Extension Courses as instructors, now under 


way in the first, second, third, fourth and tenth districts of the State of lowa, are the 
following Fellows of the College: 


Dr. 
Dr. 
Dr. 


Dr. 
Dr. 
Dr. 
Dr. 
Dr. 


Fred M. Smith, Iowa City—“ Diagnosis and Treatment of Coronary Thrombosis ”’ 
John H. Peck, Oakdale, Iowa—‘ Pulmonary Tuberculosis ” 

Daniel L. Sexton, St. Louis, Mo.—*“ Endocrine Therapy: Its Application in Gen- 
eral Practice ” 

Lester R. Dragstedt, Chicago— Endocrinology ” 

Henry W. Woltman, Rochester, Minn.—* Neuritis ” 

Edwin B. Winnett, Des Moines—“ Management of Diabetes ” 

Edgar V. Allen, Rochester, Minn.—“ Hypertension ” 

Ernest Kelley, Omaha—“ The More Common Neurologic Conditions.” 
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OBITUARIES 
DR. FRANK J. WEIGAND 


Dr. Frank J. Weigand, F.A.C.P., 60, of Richmond Hill, N. Y., and his 
wife, 61, were killed Sunday morning, October 29, 1939, when the doctor, it 
is believed lost control of his automobile. 

Dr. Weigand was a native of Natick, Massachusetts, and had practiced 
in Richmond Hill since his graduation from Long Island Medical College, 
Brooklyn, in 1900. He had post-graduate training at the New York Lying- 
In Hospital, New York Skin and Cancer Hospital ; he had been an Assistant 
in Obstetrics, Outpatient Department, Long Island College Hospital, 1900; 
Intern, Matteawan State Hospital, 1900-02; Junior Assistant Physician, 
Matteawan State Hospital, 1902-04; Assistant Physician, Dannemora State 
Hospital, 1905; Appointed Visiting Physician, Jamaica Hospital, 1919; As- 
sociate Physician, Jamaica Hospital, 1911-19; at the time of his death he 
was Visiting Physician and Member of the Educational Committee of the 
Medical Board, Jamaica Hospital; member of Dutchess County Medical So- 
ciety, Queens-Nassau (County) Medical Society, Medical Society of the 
State of New York, the Brooklyn Neurologic Society, Brooklyn Pediatric 
Society, Greater New York Medical Society, Associated Physicians of Long 
Island, American Medical Association, and had been a Fellow of the Ameri- 
can College of Physicians since 1931. 

For years Dr. Weigand had been active in Boy Scout work and was the 
recipient of the Silver Beaver award, presented by the National Council for 
distinguished service to boyhood. At the time of his death he was a mem- 
ber of the camp committee and the health committee. He was active in 
Masonic circles, being a past master of Richmond Hill Lodge; a member of 
Ridgewood Chapter of the Royal Arch Masons, a past commander of Pil- 
grim Commandery of the Knights Templar and a member of Aurora Grata 
Consistory. 

CuHar.eEs F. TENNEY, M.D., F.A.C.P., 
Governor for Eastern New York 


DR. MILTON ARLANDEN BRIDGES 


Dr. Milton Arlanden Bridges, F.A.C.P., was born in New York City in 
1894 and died on August 19, 1939. He received a B.S. degree from Colum- 
bia University and graduated from the Columbia University College of Phy- 
sicians and Surgeons in 1919. He interned at the New York Post-Graduate 
Medical School and Hospital, 1918-20; was Resident Physician at New 
York Post-Graduate School and Hospital, 1920-22; Attending Physician, 
Hospital for Ruptured and Crippled, 1922-24; Consulting Physician to Sing 
Sing Hospital from 1924 for several years; Assistant Clinical Professor of 
Medicine, New York Post-Graduate Medical School, Columbia University ; 
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Associate Attending Physician, Attending Physician to Outpatient Depart- 
ment and Chief of Diagnostic Clinic, New York Post-Graduate Medical 
School and Hospital; Director of Medicine and Attending Physician, Riker’s 
Island Hospital; Consultant, Sea View Hospital (Staten Island) ; Diplomate 
of the American Board of Internal Medicine and Fellow of the American 
College of Physicians since 1926. 

Dr. Bridges was extremely active in Masonry. He held many offices 
culminating in that of Master of Kane Lodge, I’. and A. M., in 1938. 

He belonged to the Sons of the Revolution, the Society of Colonial Wars, 
the Union League Club and Zeta Psi Fraternity. 

Dr. Bridges was assistant medical director of the United States Olympic 
team (Paris) in 1924. He was an expert swimmer, having taught swim- 
ming and won countless medals during his college days. Swimming re- 
mained throughout his life the chief recreation of summer days. 

From his fourteenth year on he was actively interested in magic, in his 
earlier years as an amateur performer and later as a collector of books, maga- 
zines, manuscripts, hand-bills, and other memoranda pertaining to magic and 
magicians. He carried on a heavy correspondence with magicians the world 
over. Many of these men who never met the doctor have been so touched 
by his death that they have taken the trouble to write to his widow express- 
ing their heartfelt sorrow. Although magicians rated Dr. Bridges as an 
expert in sleight-of-hand technic, he was recognized as a great scholar and 
authority in the field of magic. His library, insured for twenty-five thou- 
sand dollars, contains over 5000 items. It is the largest American collec- 
tion on the subject. It is noteworthy for the great number of autographed 
books. His collection of magical periodicals was very complete and he had 
a comprehensive knowledge of all the magazines and periodicals published 
on the subject. For several years he conducted a column in The Sphinx, in 
collaboration with John Mulholland, designated as “ Magic Periodical His- 
tory.’ Later he became review editor for this Journal. During the past 
decade Dr. Bridges rarely performed any magic; about five years ago he 
relinquished his membership in the Society of American Magicians because 
of the pressure of professional work, particularly his writings on the subject 
of nutrition. He did, however, keep abreast of every event in the world of 
magic and frequently entertained magicians as they passed through the 
metropolis. Innumerable magicians were given not only free medical ad- 
vice but financial assistance as well. 

Dr. Bridges was treasurer of the New York Medico-Surgical Society 
and a trustee of the New York Physicians Mutual Aid Association. In ad- 
dition to his two books, “ Dietetics for the Clinician” and “ Food and Bever- 
age Analyses,” he made many contributions to the current literature. 
(About 20 papers of note since 1925.) 

CHARLES F. TENNEY, M.D., F.A.C.P., 
Governor for Eastern New York 
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DR. MAURICE ISAAC STEIN 


It is with deep regret that we note the death of Dr. Maurice Isaac Stein 
of Harrisburg, Pennsylvania, who died on August 15, 1939. 

Dr. Stein was born in Baltimore, Maryland, on July 18, 1887. He re- 
ceived his degree of Doctor of Medicine from the University of Maryland 
School of Medicine in 1909. Dr. Stein took his postgraduate training at 
the Johns Hopkins Hospital, Mayo Clinic and Mt. Sinai Hospital in New 
York City. 

Dr. Stein then became Visiting Gastro-Enterologist and Chief of Gastro- 
Intestinal Clinic at the Harrisburg Hospital. 

His society affiliations were as follows: member of the Dauphin County 
Medical Society, the Pennsylvania State Medical Society, and the American 
Medical Association. Dr. Stein was a member and ex-President of the 
Harrisburg Academy of Medicine. He was elected an Associate of the 
American College of Physicians on April 3, 1938. 

Epwarp L. Bortz, M.D., F.A.C.P., 
Governor for Eastern Pennsylvania 


DR. HERMAN BRYDEN ALLYN 


Dr. Herman Bryden Allyn, aged 79, died at his home, 20 South 39th 
Street, Philadelphia, on November 6, 1939. 

Dr. Allyn was graduated from the University of Pennsylvania School of 
Medicine in 1885 and took his postgraduate education at the Philadelphia 
Polyclinic Hospital and in Leipzig, Germany. He obtained his license to 
practice in 1886. 

Dr. Allyn became Clinical Professor of Medicine at the Woman's Medi- 
cal College of Pennsylvania, Associate in Medicine at the University of Penn- 
sylvania School of Medicine, and Visiting Physician to the St. Joseph’s 
Hospital. 

During the World War, Dr. Allyn was Contract Surgeon from 1917 to 
1918 and Chief of Medical Service caring for the personnel of the American 
Red Cross in Paris, 1918-19. 

Dr. Allyn was elected a member of ‘the Philadelphia County Medical So- 
ciety in 1888 and became the 59th President of the Society serving during 
the year 1920. Other society affiliations included membership in the Col- 
lege of Physicians, Pathological Society of Philadelphia, Pediatric Society 
of Philadelphia, American Medical Association, the American Heart Asso- 
ciation, and the Medical Society of the State of Pennsylvania; he had been 
a Fellow of the American College of Physicians since January 30, 1920. 

It is with the deepest regret that we note the passing of this outstanding 
Philadelphia physician. 


EpWARD L. Bortz,:-M.D.., 
Governor for Eastern Pennsylvania 
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DR. ALBERT BERNARD YUDELSON 


Dr. Albert Bernard Yudelson (Associate), Chicago, IIl., died of a coro- 
nary thrombosis August 27, 1939. He had sustained prior attacks of this 
kind and had not been in practice for some years. 

Dr. Yudelson was born in 1872 and graduated from Northwestern Uni- 
versity Medical School in 1906. Later he was for some time Associate 
Professor of nervous and mental diseases in his alma mater. For many 
years he was attending neurologist at the Wesley Memorial Hospital. He 
was a member of the Chicago Medical Society, the Illinois State Medical So- 
ciety and the American Medical Association, the Chicago Pathological So- 
ciety, the Central Neuropsychiatric Association and the Association for the 
Study of Internal Secretions. He served a term as President of the Chi- 
cago Neurological Society. He has been an Associate of the American Col- 
lege of Physicians since 1925. 

It was my privilege to have known Dr. Yudelson quite well and I gladly 
express my appreciation of his fine character and many splendid traits. He 
was a loyal friend, a man of the highest integrity, devoted to his family, 
conscious of his obligations to his patients, a hard working physician, a con- 
stant student, and an excellenf neurologist. 

For some years he had been incapacitated, but I am sure that I speak for 
the men who have known him well and were associated with him through 
many years in teaching and practice. Dr. Yudelson was an exceptionally 
high minded and attractive man. 

JAMEs G. Carr, M.D., F.A.C.P., 
Governor for Northern Illinois 
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TUCSON, ARIZONA 





BERNARD LANGDON WYATT, M.D. 


HARRY EDWARD THOMPSON, M.D. 
INTERNAL MEDICINE AND ARTHRITIS | 







JAMES DONALD FRANCIS, M.D. | 
OrntTHOoPEDIC SURGERY 






“A policy in your com- 
pany is a great medium 
for the preservation of 
peace of mind and well 
being. The service in 
this and other cases can | 
be recommended with- | 
out hesitation.” : 






H. F. POTTER 
ROENTGENOLOGY 













L. M. STRAND, R.N. 
Puysicat. THERAPY 





L. G. DUANE 
CumrcaL LABORATORY 


T. G. REAM 


SEcRETARY-TREASURER 
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THE DESERT SANATORIUM OF 
SOUTHERN ARIZONA 


Tucson, Arizona Altitude, 2600 feet 


A modern hospital with the atmosphere Seasoned, well-trained Medical Staff, 
of a resort hotel. Beautifully landscaped including recognized specialists, in regu- 
grounds. Accommodations for 90 patients lar attendance. 


in small units. All private rooms, with 

individual screened porches, attractively  Unexcelled cuisine. Special diets under 

situated and comfortably furnished. All *™Pervision of graduate dietitians. Tray 

hotel conveniences. service to patients’ rooms at all times. 
Complete modern equipment for all All diseases accepted, except mental 

chon ‘i Fn go gm problems. ©5¢8 requiring specialized environment. 
wwovers including pa- QUT PATIENT OLINIO for diagnosis 

tients’ rooms, completely air-conditioned. 4 treatment of ambulant patients. 


Thoroughly equipped physical-therapy de- 
partment. Rates begin at $8.50 per day. 


FOR RATES AND OTHER INFORMATION, ADDRESS: 


THE DESERT SANATORIUM 
TUCSON, ARIZONA 
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